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Secretary's! finding that his standard regulating occupational 


. exposure to airborne ethylene oxide substantially reduces a 
significant risk of cancer and other adverse health effects in 
exposed workers. 

2. Whether the administrative record supports the 
Secretary's finding that adoption of a short-term exposure limit 
for ethylene oxide is not warranted by the available health 
evidence. 

3. Whether it was error for the Secretary of Labor to 
consult with the Office of Management and Budget during the 
course of the rulemaking process pursuant to Executive Order 
12291, where the Secretary made the final decisions regarding 
the standard, and those decisions are based on the rulemaking 
record and consistent with the Act. 

= STATEMENT OF THE CASE 

1. Nature of the Case 

This case is before the Court pursuant to §6(f) of the 
Occupational Safety and Health Act of 1970 (the Act), 29 U.S.C. 
655(f), on consolidated petitions to review the Secretary's 
occupational health standard lowering the permissible limits of 
employee exposure to airborne ethylene oxide ("EtO") during an 


eight-hour period. The standard, accompanied by a detailed 


f The Secretary of Labor has delegated his rulemaking 


authority to the Assistant Secretary for Occupational Safety and 
Health, who heads the Occupational Safety and Health 
Administration (OSHA). For conven.ence, the terms "the 
Secretary," "the Department," "OSHA," and the "the Agency" are 
used interchangeably. 





Statement of reasons, was issued on June 15, 1984, after notice 
and extensive rulemaking proceedings. 29 C.F.R. 1910.1047; 49 
Fed. Reg. 25734-25809 (June 22, 1984).* At that time, the 
Secretary reserved the question of the need for a short-term 
exposure limit for additional rulemaking. 49 Fed. Reg. 250752- 
3. Following those additional proceedings, the Secretary issued 
a supplemental statement of reasons for his decision against 
adopting a short-term exposure limit. 50 Fed. Reg. 64-77 
(January 2, 1985). 

2. The Final Standard: a Summary 

The final standard under review regulates employee exposure 
to ethylene oxide and applies to all occupational uses of 
ethylene oxide.’ The standard went into effect August 


1984, and lowered the permissible exposure level (PEL) 


parts per million (50 ppm) averaged over an eight-hour 


2 "Fed. Reg." references are to the volume, page and column of 
the Federal Register; "Ex." references are to the exhibit 
numbers in the administrative record. "Tr." references are to 
the. hearing transcripts. "PC App." references are to the Joint 
Appendix filed by Public Citizen and the Secretary in No. 85- 
1014. Substituted copies containing "EQUA App." references when 
the deferred Appendix of the Ethylene Oxide Users Ass'n and the 
Secretary in No. 84-1392 will be filed. "Ass'n Brief" cites are 
to the brief of the Ethylene Oxide Users Association; "PC Brief" 
cites to the brief of Public Citizen Health Research Group. 


3 Pursuant to 29 U.S.C. 653(b)(1), which precludes OSHA from 
regulating working conditions over which another Federal agency 
is actually exercising regulatory jurisdiction, OSHA will 
shortly amend the ethylene oxide standard to modify the 
labelling requirements under the standard so that there is no 
overlap or inconsistency with labelling requirements under the 
Federal Insecticide, Fungicide, and Rodenticide Act administered 
by the Environmental Protection Agency. See 50 Fed. Reg. 12827 
(April 1, 1985) (Proposed Rule). 
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(time-weighted average, or TWA) to 1 ppm TWA.^ 29 CG.r.R. 


1910.1047(c). The standard provides that employers must 
institute engineering and work practice controls to reduce 
exposures to or below the PEL, to the extent feasible. If these 
means do not suffice to reduce exposures to the PEL, the 
standard provides that compliance shall be achieved by the 
supplemental use of appropriate respirators. 

The standard additionally provides for measurement of 
employee exposures, training, medical surveillance, warning 


signs and labels, regulated areas, emergency procedures, and 


recordkeeping. An "action level" of 0.5 ppm TWA is established 


as the level above which employers must initiate certain 
compliance activities such as periodic employee exposure 
monitoring and medical surveillance. Employers who can 

: demonstrate that employee exposures are below the action level 
are not obligated to comply with the full panoply of the rule's 
requirements. 


d. Background Information 


a. The Nature, Use, and Hazards of Ethylene Oxide: 
a Summary 


Ethylene oxide, one of the 25 highest-production chemicals 
in the United States, is used in American industry primarily as 


an intermediate chemical in the production of numerous 


. Pursuant to the provisions of the Paperwork Reduction Act of 


1980, the reporting and recordkeeping provisions of this 
standard were submitted for approval to the Office of Management 
and Budget. The effective date of these provisions is September 
9, 1985. 50 Fed. Reg. 9800 (March 17, 1985). 


sh s 





industrial products (e.g., automotive antifreeze, polyester 
fibers, films, bottles, and detergent).  Preamble to the 
Ethylene Oxide Standard '"Preamble"), 49 Fed. Reg. 25734-35 
(June 22, 1982). Another significant use of the substance is as 
an anti-microbial sterilant. Id. Ethylene oxide's sterilant 
use is particularly critical in health care, diagnostic, and 
treatment facilities, as well as in medical 
products'manufacturing. Id. As used in the U.S. for 
sterilization, EtO is generally sold in gas cylinders. The 


sterilant gas is pumped into a chamber, held in the chamber-- 


generally under high pressure--long enough to thoroughly 


penetrate the materials to be sterilized, and then evacuated 


from the chamber. Id. When high EtO concentrations are used, 
extended aeration time may be required to thoroughly purge the 
chamber of EtO vapor. Id. 

Inhalation of EtO poses a potential cancer risk to workers 
in the form of cancers of the blood (leukemia) as well as 
cancers in other organs. Preamble at 25737-38. Additionally, 
EtO exposure has been linked with mutations, an increased rate 
of chromosomal aberrations, and other undesirable changes in 
DNA. Id. EtO exposure has also been associated with an 
increased rate of spontaneous abortions in women as well 
other adverse effects on the human reproductive system. 
Exposure to EtO also causes sensitization and irritation 
human tissues, including the eyes and respiratory tract. 


b. Regulatory History 


In 1971, the Secretary set a standard limiting worker 





exposure to EtO, largely because of its properties as an 
irritant, at a level of 50 parts EtO per million parts vf air 
(pp) at a time-weighted average measurement (TWA) over an eight- 
hour working shift. 29 C.F.R. 1910.1000, Table Z-1.? 

Preamble at 25736. Beginning in 1977, and accelerating in 1980- 
81, evidence of EtO's carcinogenic and mutagenic potential 
surfaced. As a result, NIOSHÊ issued a Special Occupational 
Hazard Review in 1977. Id. This was followed in May 1980 by a 
NIOSH Mini Alert, and in May 1981 by a Current Intelligence 
Bulletin on ethylene oxide summarizing recent evidence of 
carcinogenicity and mutagenicity. Preamble at 25737. NIOSH in 
1981 recommended that the Secrerary reconsider the adequacy of 
his 50 ppm TWA standard in light of the new evidence. Id. 

Based on its review of the recent evidence, OSHA decided to 
initiate rüléMaNiug Sroceddinucs to examine the need for a 
revised permanent standard. On January 26, 1982, OSHA published 
an Advance Notice of Proposed Rulemaking (ANPR) inviting 


interested parties to submit data, views, and comments 


5 This standard was adopted pursuant to 29 U.S.C. 655(a) from 
the "established Federal standard" issued under the Walsh-Healey 
Act, which in turn had been adopted from the 1968 recommended 
Threshold Limit Value of the American Conference of Government 
Industrial Hygienists (ACGIH). Preamble at 25736. The ACGIH 
standard was revised in 1981 to propose a Threshold Limit Value, 
or TWA exposure limit, of 5 ppm TWA, based on evidence of EtO's 
carcinogenicity, and in 1984 was further lowered to 1 ppm TWA. 
Id. The ACGIH is a professional association compoSed of 
government industrial hygienists which studies occupational 
exposure and issues recommended exposure limitations for toxic 
substances. 


6 NIOSH is the research arm of OSHA. 29 U.S.C. 6689, 670; 
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concerning the need for revision of the EtO standard.  Id., 
citing 47 Fed. Reg. 3566. 

Prior to the publication of the ANPR, OSHA denied a petition 
by Public Citizen Health Research Group that it issue an 
emergency temporary standard pursuant to §6(c) of the Act, 29 
U.S.C. 655(c), to lower the permissible exposure limit without 
advance rulemaking proceedings.  Preamble at 25757. The United 
States District Court for the District of Columbia and, 
subsequently, this Court, reviewed the Secretary's determination 
that there was not a grave danger that would compel emergency 
action. Public Citizen Health Research Group v. Auchter, 554 
F.Supp. 242 (D.D.C.), reversed on appeal, 702 F.2d 1150 (D.C. 


Cir. 1983). This Court ultimately upheld the Secretary's 


determination that emergency action was not compelled, but 


ordered the Agency to expedite both its development of a 
proposed rule to lower the PEL and the completion of rulemaking 
proceedings. 702 F.2d at 1157-59. 

OSHA's Notice of Proposed Rulemaking was published April 21, 
1983, 48 Fed. Reg. 17284. The rule proposed a PEL lowering the 
PEL to 1 ppm TWA. Id. The informal rulemaking hearing on this 
proposal was convened July 19, 1983, through July 28, 1983. 
Preamble at 25737.  Post-hearing submissions from interested 
parties were accepted until September 19, 1983. Id. The record 
thus compiled includes over 300 exhibits and some 1600 
transcript pages. Id. Based on its evaluation of all material 
contained in the record, OSHA issued its revised permanent 


ethylene oxide standard on June 15, 1984. 





In issuing the final standard on June 15, 1984, OSHA noted 
that it was reserving final judgment on the inclusion. of a short- 
term exposure limit (STEL) in the standard and that it wouid 
extend its rulemaking proceedings for six months on that issue 
alone.  Preamble at 25775. The Agency stated that it took this 
action largely in response to reservations expressed by the 
Office of Management and Budget ("OMB") concerning the need for 
a STEL. Id. OSHA explained that the extension was needed to 
permit peer review of the available evidence and to consider 
more fully the arguments and pertinent data concerning a STEL. 
50 Fed. Reg. 64. OSHA subsequently submitted a draft STEL to 
individuals and organizations for review in their areas of 
expertise; the draft was also submitted to all members of the 
National Advisory Committee on Occupational Safety and Health. 
50 Fed. Reg. 64, 65-6. OSHA also solicited public comment on 
the peer reviewers' statements and on issues raised in a June 
14, 1984, letter from OMB to then Assistant Secretary Auchter. 
49 Fed. Reg. 36659 (Sept. 19, 1984). The supplemental record 
thus compiled comprises over 100 entries (OSHA Docket H-200A). 
On January 2, 1985, OSHA published its determination, based on 
the record as a whole, that the available evidence did not 
warrant inclusion of a STEL provision as an element of the 


ethylene oxide standard. 50 Fed. Reg. 64-77. 


4. The Secretary's Health Findings. 


The Secretary made nine principal health findings. First, 


based on high-quality experimental evidence in tandem with 


suggestive epidemiological results, the Secretary concluded that 





EtO poses a cancer risk to exposed workers.  Preamble at 25743- 
44. Second, the Secretary also found that EtO causes 
alterations in human genetic tissue.  Preamble at 25754-55. 
Although these alterations cannot in themselves be used to ~ 
predict the excess risk of disease from EtO exposure, the 
Secretary considers them to support and strengthen OSHA's 
conclusion that EtO is a carcinogen.  Preamble at 25747-48. 
Third, the Secretary additionally found that EtO has been linked 
to reproductive hazards.  Preamble at 25752. 

Fourth, the Secretary found that a quantitative projection 
of risk levels to exposed workers could be performed, based on 
the results from a well conducted experimental (animal) study 
that demonstrated a dose response relationship (i.e., higher 
exposure levels produce higher cancer incidences) between levels 
of EtO exposure and levels of carcinogenic response.  Preambie 
at 25756. Fifth, the Secretary found that a range of 634 to 
1093 excess cancer deaths per 10,000 workers wouid occur as a 
result of exposure to 50 ppm TWA, the existing PEL.  Preamble at 


25757. Sixth, the Secretary characterized this risk as 


"significant" within the meaning of §(8), 29 U.S.C. 652(8). See 


Industrial Union Dept. v. American Petroleum Institute, 448 
U.S. 607, 655 (1980) (IUD v. API). Preamble at 25764. 
Seventh, the Secretary found that reducing the PEL from 50 ppm 
TWA to 1 ppm TWA was likely to reduce the cancer risk by about 
98%, a substantial reduction. Preamble at 25764. Eighth, the 
Secretary found that the predicted range of 12 to 23 excess 


cancers per 10,000 remaining at the 1 ppm TWA PEL adopted in 





this rulemaking is not an insignificant risk.  Preamble at 
25765. Ninth, following the extended rulemaking, the Secretary 
concluded that the record did not demonstrate a dose rate 
effect, i.e., that intense short term exposures had not been 
demonstrated to be more harnful than the same total dose 
received at a lower rate over a longer period. 50 Fed. Reg. 

76. The Secretary accordingly concluded that on the record 
before him, the health need for 1 ppm TWA PEL was established in 
that it would substantially reduce the significant risk of 


cancer from occupational exposure to EtO, but that the record 


2 
did not support the health need for a separate STEL. 


SUMMARY OF ARGUMENT 

The case presents this Court once again with a challenge to 
the validity of a standard promulgated by the Occupational 
Safety and Health Administration to control workplace exposure 
to a toxic substance. See United Steelworkers v. Marshall, 
647 F.2d 1189, 1206 (D.C. Cir. 1980), cert. denied, 453 U.S. 
913 (1981) (United Steelworkers) (reviewing OSHA's lead 
standard); AFL-CIO v. Marshall, 617 F.2d 636 (D.C. Cir. 1979), 
aff'd in part and rev'd in part sub nom. American Textile 
Manufacturers' Institute v. Donovan, 452 U.S. 488 (1981) 


(ATMI v. Donovan) (reviewing OSHA's cotton dust standard); 


Industrial Union Dept. v. Hodgson, 499 F.2d 467 (D.C. Cir. 


» 
' The Secretary found that compliance with the standard was 
feasible, that is, capable of being done, both technologically 
and economically in all affected industries. No party has 
challenged the Secretary's feasibility findings. 


^15. 





1974) (IUD v. Hodgson) (reviewing OSHA's asbestos 
standard). 

In setting an occupational health standard, the Secretary 
must find that (1) the existing standard exposes employees to 
significant risk of harm, and (2) the new standard will 
substantially reduce that risk. 29 U.S.C. 652(8); Industrial 
Union Department v. American Petroleum Institute, 448 U.S.. 
607, 642 (1980); United Steelworkers, supra, 647 F.2d at 1245- 
46. When regulating toxic substances, the Act directs the 
Secretary to set a standard adequate to protect workers from 


material health impairment even if the worker is exposed for his 


working lifetime, limited only by considerations of 


feasibility. 29 U.S.C. 655(b)(5); ATMI v. Doncvan, supra, 452 


U.S. at 509. The Act additionally provides that the Secretary's 
determinations "shall be conclusive if supported by substantial 
evidence on the record as a whole." 29 U.S.C. 655(f). 

In adopting the ethylene oxide standard under review, the 
Secretary initially determined that the prior standard was not 
adequately protective. Occupational exposure to ethylene oxide 
poses a risk of leukemia and other cancers, a health risk not 
recognized at the time the prior standard was adopted. Thus, 
the Secretary determined that workers were exposed to a risk of 
634 to 1093 excess cancer deaths per 10,000 workers at the prior 
PEL of 50 ppm TWA. The Secretary characterized this risk as 
significant, and found that reducing the PEL to 1 ppm TWA would 
reduce the risk to approximately 12 - 23 excess deaths per 


10,000, a substantial reduction. The Secretary additionally 





found that workers were exposed to an unquantifiable health risk 
from other effects of EtO exposure, including genetic tissue and 
reproductive system damage, and determined that the lowered 
standard would beneficially reduce the risk of those effects as 
well. 

Upon extended rulemaking, the Secretary found that the 
record did not document the need for a short-term exposure 
in addition to a PEL, since the record did not demonstrate 
correlation between the rate of exposure to EtO and the 
appearance of adverse health effects. Finally, the Secretary 
determined on the record that warning signs and labels were a 
prudent protective measure rationally related to the scheme of 
the standard, and adopted a requirement that EtO containers and 
areas be labelled to warn employees of possible adverse effects 
from exposure. As we demonstrate, the Secretary's 
determinations are more than supported by substantial evidence 
in the record. 

Petitioner Public Citizen also argues that the Office of 
Management and Budget's participation in this rulemaking, 
pursuant to the terms of Executive Order 12911, undermined the 
the validity of the Secretary's decision not to promulgate a 
STEL. Public Citizen argues that the Order violates the 
provisions of the OSH Act, and, as well, that the Secretary of 
Labor, in violation of the Act, abdicated his rulemaking 
authority to OMB. In Point III, we demonstrate that the Order 


is a valid exercise of the President's authority, and that no 


"abidcation" on the part of the Secretary can be inferred from 





the record. 

EO 12291 requires agencies to conform to substantive 
requirements designed to increase their awareness of the 
alternatives to and consequences of their regulations. 
insure that the req irements of the Executive Order are complied 
with, agencies must submit their proposed rules to OMB for 
review and comment. The President is authorized to issue this 
Order, first, under the Constitution, which authorizes the head 


"au 


of the Executive Branch to "take Care that the Laws be faith- 


fully executed." U.S. Const., Art. II, $3. This provision 


authorizes the President to "supervise and guide" his subord- 
inates in "their construction of the statutes under which they 


act Myers v. United States, 272 U.S. 52, 135 (1926). 
In addition, the Order is implicitly authorized by the OSH 
Act. This Act delegates rulemaking authority directly to the 
Secretary of Labor, a member of the President's cabinet who is 
subject to removal at the President's will. But the President's 


removal power is intended " 


[t]o insure the President's control 
and supervision over the Executive Branch." Sierra Club v. 
Costle, 657 F.2d 298, 405 (D.C. Cir. 1981). Therefore, given 
Congress's silence, it must be presumed that Congress intended 
the Act would be implemented subject to the President's normal 
supervisory powers. Id. And, since the Order merely directs 
the President's subordinates to follow his substantive 
requirements and delegates clearlv circumscribed powers to OMB 


in order to assure that the Order is implemented, the Order is 


well within the limits impliedly authorized by the OSH Act. 





Furthermore, it is evident from.the record that the 
Secretary's decision on the STEL was his own, and was not 
"dictated" by the OMB. First, contrary to Public Citizen's 
assertion, the Secretary had not come to a final decision upon a 
STEL, which he then precipitously reversed upon OMB's submission 
of its comments. Rather, the proposal submitted to OMB was 
tentative, and, in response to OMB's comments, the Secretary 
engaged in six months of extended rulemaking devoted exclusively 
to the questicn of the STEL. His final decision not to issue a 


STEL was well documented and deliberate. Moreover, Public 


Citizen's contention that OMB "dictated" the STEL decision is 


inconsistent with the actions taken by the Secretary during the 
rulemaking in response to OMB's comments. For, of OMB's several 
criticisms, only that regarding the STEL was followed. The 
OMB's comments relating, for example, to the ril.'s assertedly 
excessive reliance on engineering techniques in implementing the 
PEL were not followed by -he Secretary. Obviously, therefore, 
the Secretary hac not "abdicated" his judgment in this matter. 
ARGUMENT 


THE SECRETARY'S ETHYLENE OXIDE STANDARD SHOULD 
BE AFFIRMED 


A. Standard of Review 


The Act defines ar 2H Health standard as ore that requires 


"adoption or use of one or more practices . . . reasonably 

































necessary or appropriate to provide safe or healthful 

employment. . . ." 29 U.S.C. 652(8). The Supreme Court has 

construed this provision to require the Secretary, in adopting a 

revised standard, to show that (1) the existing standard exposes 

employees to a significant risk of material health impairment, 

and (2) the new standard will substantially reduce that risk. 

Industrial Union Department v. American Petroleum Institute, 

448 U.S. 607, 642 (1989) (IUD V. Ari). 29 U.S.C. 

655(b)(5). The Secretary's duty to "assure . . . that no 

employee will suffer material impairment of health or functional 

capacity" even if exposed "for the period of his working life" 

(29 U.S.C. 655(b)(5)) is limited "only by the extent to which 

this is 'capable of being done,'" i.e., is technologically 

and economically feasible.  ATMI v. Donovan, supra, 452 U.S. at 509. 
The Secretary's determinations upon a rulemaking record 

"shall be conclusive if supported by substantial evidence on the 


record as a whole." However, the typical substantial evidence 





test requires some adaptation because "the decision making 
vested in the Secretary is legislative in character; there are 
areas where explicit ractual findings are not possible and the 
act of decision is essentially a prediction based upon pure 


" 


legislative judgment. LUD MW. Hodgson, supra, 499 F.2d at 
474. Thus, "it is imperative to distinguish between 


determinations bottomed on factual matters and nonfactual, 








,legislative-like policy decisions," for "only the former" are 






subject to literal application of the substantial evidence 


test. American Iron and Steel Inst. v. OSHA, 577 F.2d 825, 


831 (3d Cir. 1978), cert. dismissed, 448 U.S. 917 (1980) 
("AISI"). 
With respect to purely factual determinations, 

"substantial" evidence exists when: 

from it an inference of the fact may be drawn 

'reasonably.' . . . In such a case, the 

reviewing court must uphold the finding 'even 

though [it] would justifiably have made a 

different choice had the matter been before 

it de novo.' 
American Iron and Steel Institute v. OSHA, supra. Moreover, 
in empowering the Agency to adopt permanent standards, Congress 
recognized the gap between "our knowledge about [toxic] 
substances and what we need to know." : Leg. Hist. at 1044-45. 


The Agency must make "legislative-like" policy and factual 


decisions concerning issues that are on "the frontiers of 


scientific knowledge." IUD v. API, supra, 448 U.S. at 656. 


Thus, when the Secretary's factual findings are based upon 
complex scientific and factual data or involve projections 
beyond the known facts, the court's application of the 
substantial evidence test must be deferential and the Agency's 


finding need only be "within a zone of reasonableness." United 


Steelworkers, supra, 647 F.2d at 1207.8 


And also, because of the Secretary's congressionally 


Evaluation of conflicting expert testimony and evidence 
falls within the Secretary's expertise; "[w]here the agency 
presents scientifically respectable evidence which the 
petitioner can continually dispute with rival . . . evidence, 
thecourt must not second guess the particular way the agency 
chooses to weigh the conflicting evidence or resolve the 
dispute." United Steelworkers, supra, 647 F.2d at 1263. 
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delegated role as legislator and his status as expert in 
occupational safety and health, the courts have accommodated 
their review of policy determinations by requiring the agency to 
identify relevant factual evidence, to explain the logic and the 
policies underlying any legislative choice, to state candidly 
any assumptions on which it relies, and to present its reasons 
for rejecting significant contrary evidence and argument. 
United Steelworkers, supra, 647 F.2d at 1207. 

This Court has recognized that the Act gives the Secretary 
substantial discretion to tailor the provisions of permanent 


standards. United Steelworkers, supra, 647 F.2d at 1236- 


1245. Such flexibility is 'necessary because the Agency's health 


regulations are sometimes issued when "insufficient data is 
presently available to make a full informed factual 
determination. Decision making must in that circumstance 
"depend to a greater extent upon policy judgments 

v. Hodgson, supra, at 474. 

Accordingly, in issuing an ethylene oxide standard, the 
Agency may act positively even though there is no scientific 
certainty concerning (a) the mechanisms of cancer induction or 
(b) the extrapolation of the effects of man from effects on 
rats. Congress empowered the Agency to act upon "the best 
available evidence," 29 U.S.C. 655(b)(5), precisely because it 
did not want OfHA to be "paralyzed by debate surrounding diverse 
medical opinions." Leg. Hist. at 848, quoted at United 
Steelworkers, supra, 647 F.2d at 1252. At some point, 
however, the Agency may recognize that the quantum of 


"suggestive" but less than 





conclusive evidence is simply not enough, is perhaps just a 


trifle too far out at the frontiers of science, to warrant 


regulatory action. Such a determination is precisely the ‘ind 
of "legislative-like" policy decision "to which [the court] must 
accord great deference." United Steelworkers, supra, 647 F.2d 


at 1253. 


B. The Secretary's Finding That The 1 ppm PEL Will 


Reduce A Significant Risk Of Cancer Is Supported 
By Substantial Evidence. 


l. The Secretary Properly Found that Ethylene 
Oxide is a Potential Occupational Carcinogen. 


Ihe Secretary found that a substantial body of evidence 
establ:shed that occupational exposure to ethylene oxide poses a 
cancer threat to exposed workers. Preamble at 25738. The 
Agency reached this conclusion on the basis of suggestive 
epidemiological studies coupled with the strong results found in 


experimental studies conducted with animals. 


a. Epidemiological Studies 


The Secretary found that available epidemiological studies 
"do not provide definitive evidence of carcinogenicity, [but] 
they are suggestive of an association between occupational 


exposure to EtO and cancer [leukemia] mortality."  Preamble at 


25744.? 


Epidemiology is the study of disease incidence in human 
populations.  Epidemiologists compare mortality data--death 
rates--for por..ations exposed to the suspected disease agent 
with the same data for a "control" population group that is 
comparatively non-exposed. This process allows epidemiologist 
to determine whether the exposed group demonstrates an "excess 
risk" of mortality that is related to the suspected disease- 

(CONTINUED ) 
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Three epidemiological studies have examined the carcinogenic 
effects of occupational exposure to EtO. Hogstedt et al. 


(Hogstedt I) reported three cases of leukemia had occurred in a 


group of 230 workers in a Swedish factory where EtO was used as 


a sterilant. Based on age and sex-specific Swedish national 


mortality rates, 0.2 leukemia cases would have been 


expected. 1 Preamble at 25738-39. Additionally, Hogstedt et 


al. (Hogstedt II) reported two leukemia deaths where 0.1 would 
be expected, and also a significant excess deaths from stomach 


cancer (3 observed, 0.4 expected) and of total cancer deaths (23 


3 (FOOTNOTE CONTINUED) 


causing agent. ^ 


When quantitative exposure data are availaple, 
epidemiologists use three main parameters to quantify exposure 
to the suspected agent, and thus to measure the excess risk 
related to each kind of exposure: intensity or degree of 
exposure, duration of exposure, and cumulative dose (which 
incorporates both intensity and duration of exposure.) For 
example, workers exposed to 8 ppm [intensity] for 8 hours 
[duration] have the same cumulative dose, 1 ppm 8 hour. Thus, 
dose-response and dose-rate response relationships between types 
of exposures and excess risks can be measured. 


ia The survey population in Hogstedt I was composed of 230 

male and female workers where a 50/50 solution of EtO and methyl 
formate had been used to sterilize hospital equipment.  Preamble 
at 25739; Ex. 2-8 p. 1132. Only a few of these employees 
actually worked as sterilizing operators, but the boxes of 
treated equipment were stored in a factory hall where leakage 
from the boxes created a continuous exposure to the sterilizing 
mixture. Id. Exposure levels were estimated at 20 (plus or 
minus 10) ppm TWA in the breathing zone of workers not 
sterilizing equipment, and 20-70 ppm overall in the hall. Id. 
Three cases of leukemia were discovered among these workers, 
compared to 0.2 expected; two were discovered in women employed 
full-time in the hall and a third was found in a supervisor. 

The two women had no known occupational exposure to suspect 
leukemia-inducing agents other than EtO; the man had had 
occasional exposure to benzene. 
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observed, 13.5 expected) among workers in a Swedish engaged in 


EtO production.  Preamble at 25738.39. Finally Morgan et al. 
11 


reported that mortality data for 767 male workers 


potentially exposed to EtO at a production plant showed a 
significant excess of deaths from pancreatic cancer (3 observed, 
0.8 predicted) and Hodgkins's disease (2 observed, 0.35 
expected), but did not detect any excess of total mortality 
(deaths from all causes) or mortality from all cancers, compared 
against U.S. norms. Preamble at 25738-9. Additionally, the 


study did not find any leukemia deaths, where 0.7 would have 


been expected. 1? Preamble at 25738-39; Ex. 6-5. 


il The Hogstedt II Study examined 241 workers employed for 


more than one year in the production facility. Preamble at 
25739; Ex. 2-22. Three distinct groups, or cohorts, of workers 
were observed; 89 full-time exposed workers, 86 intermittently 
exposed workers, and 66 workers never exposed to EtO. Id. 
Exposure levels in the production areas were estimated to 
average below 14 ppm with peaks up to 728 ppm in the 1940's; 6- 
28 ppm in the 50's and 60's with peaks up to about 700 ppm; and 
0.6-6 ppm in the 70's with occasional higher values. 


For workers exposed full-time, there were 9 cancer deaths 
compared to 3.4 expected. The cohorts of workers with 
intermittent exposure and no exposure did not demonstrate any 
significant excess mortality or any significant excess cause of 
death. Id. The workers in the full-time and intermittent 
exposure groups were also exposed to ethylene, ethylene 
dichloride, ethylene chlorohydrin, and bis (2-chloroethyl) 
ether. Id. The Agency noted that "[b]ecause of these multiple 
exposures, the authors were unable to attribute the excess 
cancer incidence to a specific chemical, although they 
speculated that EtO and ethylene dichloride were the most likely 
causative agents." 

12 The Morgan study examined 767 male workers potentially 
exposed to EtO at the production plant for at least 5 years 
between 1955 and 1977. Exposure levels were not given. 
Industrial hygiene measurements were taken at typical leak 
sources in the plant in July 1977. Id. Most areas revealed no 
(CONTINUED) 
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Each of these studies was subjected to some methodological 
criticism in the record. Thus, both Hogstedt studies were 
criticized for the small size of the studied populations, as 
well as the fact that exposure levels were not actually known. 
Preamble at 25739-40; Exs. 11-74, 47, 60, 126, Tr. 634. 
Additionally, both studies, though primarily Hogstedt II, were 
criticized because EtO-exposed employees also suffered exposure 
to other potentially toxic chemicals.  Preamble at 25739; Exs. 
11-74, 47, 126. The Morgan study was criticized for its lack of 
exposure data, leading to possible over-inclusiveness of the 


studied population. Preamble at 25739; Tr. 792. Dr. Morgan's 


suggestion that his study should be considered "negative" for 


leukemia (i.e., as demonstrating the absence of a causative link 
between EtO exposure and leukemia) was criticized because, due 
to its low statistical power, the study could not have 


discovered any excess smaller than ten times the expected number 


of leukemia deaths.!? Preamble at 25739; Ex. 4-59, Tr. 341. 


i (FOOTNOTE CONTINUED) 


detectable levels of EtO; one leak produced one isoiated 
measurement of 6000 ppm; EtO source areas (spigots, valves, 
etc.) produced levels of under 10 ppm; and all other 
measurements were below 50 ppm. Fewer deaths than would be 
expected were observed in the study population both measured 
from all causes (only 58% of the expected number were observed) 
and from all malignancies (79% of the expected number). 


13 An epidemiological study can fail to detect a true excess 
risk because of random variation, sampling, or other types of 
errors. The larger the group studied, the greater the power of 
the study to overcome random variation aad errors--a concept 
expressed as "statistical power." Several commenters pointed to 
the low statistical power of the Morgan study in support of the 
(CONTINUED) 
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The Agency recognized the weaknesses in the Hogstedt studies, 
but observed that, even allowing for those flaws, the studies 
"provide evidence of a possible association between" 
occupational exposure to EtO and leukemia deaths.  Preamble at 
25740. Substantial evidence clearly supports OSHA's conclusion 
that, particularly when taken in concert with the strong 
experimental evidence of EtO's carcinogenicity in a number of 
species, the epidemiological studies are "supportive of EtO's 
potential carcinogenic, and particularly leukemogenic, effects." 
Preamble at 25740. 

b. Experimental Evidence 

Two substantial studies of the effects of prolonged ethylene 
oxide exposure in animals provided extremely convincing evidence 
of EtO's carcinogenic effects in mammals. The first of these 
was the 1981 Union Carbide "Bushy Run" study; the second the 
1982 NIOSH study.  Preamble at 25740-42. 

In the Bushy Run study, groups of 120 rats were exposed to 
EtO at concentrations of 100, 33, or 10 ppm EtO for two years. 
Two control groups, exposed only to air, were also maintained. 


These rats demonstrated statistically significant!* increase 


e (FOOTNOTE CONTINUED) 


suggestion that the study is inconclusive, as opposed to 
negative, on the relaionship between EtO and leukemia.  Preamble 
at 25739. Thus, one commenter noted that the lowest risk 
increase detectable by Morgan's study, a tenfold increase, would 
have been greater than the known risk increase from cigarette 
smoking.  Preamble at 25739; Ex. 4-59, Tr. 341. 


14 "Statistical significance" means that the events observed 
are extremely unlikely to have occurred as a result of chance. 
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of leukemia and of stomach cancers. Preamble at 25740. The 
increased incidence of leukemia in female rats was "highly 
correlated" to the exposure level, showing a strong 
dose/response effect. Id. The Bushy Run study also reported a 
statistically significant increase in rare brain 
tumors(gliomas) in the male rats. Id. While the incidence of 
brain tumors in female rats was not statistically significant in 
itself, the results in both sexes corroborated a dose-response 
relationship between EtO exposure and the brain tumors. Id. 
15 

The Bushy Run study was interrupted briefly in the 15th 
month by an outbreak of a viral infection among the rats. 
Preamble at 25741. The Director of the Bushy Run study, Dr. 
Snellings, and an expert pathologist with the National Cancer 
Institute, Dr. Ward, both stated that this infection did not 
compromise the validity of the Bushy Run results. Id. Dr. 
Snellings pointed out that the control group rats results were 


no different than results in control group rats never exposed to 


i H—— 


15 Rats were exposed to EtO through inhalation at levels of 

10, 33 and 100 ppm for 6 hours/day, 5 days week for 25 months. 
Preamble at 25740, Ex. 2-9. There was a brief interrupticn in 
the 15th month, when a viral infection was detected among the 
rats. The incidence of mononuclear cell leukemia in females was 
found to be dose-related, increasing linearly with increasing 
EtO exposure concentrations. Id. The incidence of peritoneal 
mesothelioma (cancer of the abdominal lining) could not be 
related to the size of the dose, but overall showed an excess in 
male rats. Id. EtO exposure was also associated with a higher 
frequency and/or earlier onset of leukemia in the male rats. 

Id. Additionally, in both sexes, there was a dose-related 
ir:rease in the number of rats with multiple neoplasms 
(cancers). Id. 
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the virus, and Dr. Ward stated there was "no evidence 





that [the] presence or absence of a virus or bacterial infection 
will actually make a chemical become a carcinogen or not become 
a carcinogen . . . ." Preamble at 25741; Tr. 525, 1113. For 
. these reasons, and because "the tissues giving rise to tumors 
are not those traditionally affected by the SDA virus," 
OSHA concluded that the viral outbreak "did not have a 
substantial impact on the validity" of the Bushy Run results. 
Preamble at 25741. OSHA also observed that recent evidence 
demonstrates similarities between certain types of human 
leukemias and the mononuclear cell leukemia documented in the 
Bushy Run rats.  Preamble at 25741. The Agency accordingly 
rejected the suggestion that the Bushy Run results were of 
limited relevance to humans because the leukemia found had no 
human counterpart. 14. +S 
Preliminary results of a second valuable animal study were 
reported by NIOSH in 1982. Preamble at 25742-43. In that 


study, groups of rats and of monkeys were exposed to EtO at 50 


16 OSHA. also rejected a suggestion that the Bushy Run results 


only demonstrated that EtO "promotes" cancers that occur 
spontaneously in the strain of rat used in the study, rather 
than showing that EtO causes the cancers.  Preamble at 25741. 
This argument is undercut by the substantial number of brain 
cancers that appeared in exposed rats, since the brain cancers 
detected, unlike the leukemia and stomach cancers, only rarely 
occur spontaneously in the strain of rat used. Id. 
Additionally, Dr. Ward stated that even if EtO were a promoter 
. that would not foreclose the chemical's serving as a causative 
agent as well, and indeed that "tumor promoters may in fact be 
just as dangerous for causing or increasing the risk of cancer 
as...potent carcinogens."  Preamble at 25742. 
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ppm and 100 ppm for two years. 1” The study demonstrated a 


dose-response correlation between EtO exposure and brain tumors 
in the rats--the same rare brain tumors detected in the Bushy 
Run study. An exposur*-related increase of leukemia was 
detected in rats expos d at 50 ppm, and increased stomach cancer 
was found in rats exposed to 100 ppm. Preamble at 25742-43. 
While none of the monkeys demonstrated any leukemias, when two 
monkeys from each exposure group were examined, one monkey from 
each group demonstrated damage in the central nervous system. 
Preamble at 25743. The monkey evidence thus tends to confirm 
the evidence of the brain tumors in rats in demonstrating that 
EtO affects the central nervous system in mammals. Id. 
Individually, each of these two well designed and well 
conducted studies provides significant evidence that EtO is 
carcinogenic; taken together, the two studies are mutually 
confirmatory and virtually irrefutable. Id. They establish 
that EtO exposure causes cancers (qualitative carcinogenicity), 


and demonstrate that higher exnc- re levels produce higher 


1" 

^' In the NIOSH study, two groups each of 80 male rats and 12 
male monkeys were exposed to EtO at 50 and 100 ppm. Preamble at 
25742; Ex. 6-6. In the interim results, an exposure-related 
increase of mononuclear cell leukemia was detected in the 50 ppm 
rat group, but not in the 100 ppm group. Id. However, an 
excess mortality was detected in the 100 ppm group. Id. at 
25742-43. In final results, however, a significantly higher 
leukemia frequency was found only in the 100 ppm rat group. 

Id. Increased stomach cancers were also found in the 100 ppm 
but not the in 50 ppm rat groups. Id. 


A clear dose response effect was present in brain tumor 
results in rats. The tumors were found in 5 rats exposed at 100 
ppm, and in 2 rats exposed at 50 ppm, while no such tumors were 
found in the controls.  Preamble at 25743. 
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cancer incidences (a dose-response effect). Additionally, these 





results were demonstrated in animals exposed to EtO through the 





typical human exposure method, inhalation, and were demonstrated 


in part at an exposure level equal to OSHA's then-effectiv 


18 


permissible exposure limit, 50 ppm. 








Gi Conclusions 







The Secretary determined on the basis of this record that 


EtO is carcinogeric in laboratory animals and that the human 







epidemiological evidence, taken together with the conclusive 





experimental results, plainly demonstrates that EtO poses a 








serious cancer risk to exposed workers. Preamble at 25743. As 





described, the Secretary recognized the wr “nesses of the 





available epidemiological data, 





and accordiugly considered the 






data to be suggestive while not conclusive.  Preamble at 25743- 


44. The experimental data strongly support the carcinogenicity 






of EtO. Id. The Agency also found that the finding of the rare 









brain cancers in exposed rats, together with similarities 






between the detected 





rat leukemias and some human leukemias, 







"dramatically increase[s] the importance and the relevance of 






these studies..." Id. Additionally, due to documented 














carcinogenic response at exposures of 50 ppm or less, the Agency 
concluded that it was "confident that EtO's carcinogenic 


response is manifested at levels below those of OSHA's current 





18 The record contained reports of a number of additional 

animal studies supporting EtO's carcinogenicity.  Preamble at - 
25743. OSHA considered these studies supportive kt - less 
directly persuasive because they documented results from routes 
of exposure other than inhalation. Id. 
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PEL of 50 ppm, thus establishing that an excess significant 


cancer risk exists at the 50 ppm PEL.  Preamble at 25744. 


2. Non-carcinogenic Health Effects: Mutagenic, 
Cytogenetic, and Reproductive Effects. 


| Aside from its directly carcinogenic effects, ethylene oxide 
exposure has been associated with other health effects. 

. Preamble at 25744-755. EtO exposure has been shown to produce 
mutagenic and cytogenetic effects (i.e., damage to genetic 
material) in exposed workers as well as experimentally. 
Preamble at 25744-747. This evidence bolsters the Agency's 
finding of carcinogenicity, since, as NIOSH observed, the 
"ability of a chemical...to cause mutations...is widely accepted 
as an indicator...[of] carcinogenic potential." Preamble at 
25744; Ex. 2-10. While the mutagenic and cytogenetic effects 
are additionally of concern in themselves, as demonstrating 
induction of chromosomal aberrations in workers, the record 
before the Agency demonstrated that the actual correlation 
between such changes and Luman health effects is not known. 
Preamble at 25747-48. tudies in the record also provide 
suggestive evidence linking EtO exposure to adverse effects on 
the reproductive system.  Preamble at 25748-752. While some 
commenters and peer reviewers suggested that the mutagenic and 
reproductive effects suggest a health danger from short-term 
exposures, OSHA concluded that the record would not adequately 

i sv"^port a finding that a dose-rate effect was established. 40 
` Fed. Reg. 65-77 (Supplemental Statement at 65-77). We examine 


the two bodies of evidence in turn. 


a. Mutagenic and Cytogenetic Effects. 
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The mutagenicity of EtO (the property of being able to 
induce genetic mutations)!? has been demonstrated in a wide 
variety of species ranging from micro-organisms t» mammals, 
including man.  Preamble at 25744.  Considerable evidence aiao 
demonstrates that EtO exposure can result in the induction of 
chromosomal aberrations in humans and other mammals. Id. While 
mutations are commonly recognized as constitutinng health 
damage, the actual meaning for the health of the exposed 
individual of certain chromosomal aberrations is uncertain. 
Preamble at 25744-48. Put simply, while evidence suggests such 
aberrations might be linked to cancer induction (as mutagenic 
effects are), at present the evidence does not demonstrate that 
these aberrations are unhealthy, or will lead to unhealthy 


effects in the future.  Preamble at 25744-48. 


(i) Experimental Evidence. 

The Agency found that an increased frequency in cell 
mutations following EtO exposure has been demonstrated in 
several mammalian species other than man. Preamble at 25744. 
Embree et al. reported that inhalation of extremely high 


concentrations of EtO caused mutations leading to an elevation 


2 Mutations are changes in genetic material that are 


considered to constitute an adverse health effect to the exposed 
biological system (i.e., animal). Cytogenetic ‘effects include 
alterations in a cell's genetic material that, while detectable, 
do not necessarily constitute health damage. See Preamble at 
25744-48. Thus, "while chromosome aberrations are deemed 
undesirable, as are induced mutations in general, the presence 
of cytogenetic changes cannot be used to predict specific health 
effects in an individual." Guidelines for Studies of Human 


Populations Exposed to Mutagenic and Reproductive Hazards, 
Arthur D. Bloom, ed., March of Dimes Foundation 1981, p. 
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of embryonic deaths in rats.?9 Generoso et al. reported that 


intraperitoneal injections of EtO induced an increased 
percentage of embryo deaths per total implantations and an 
increased frequency of heritable translocations (genetic 


material alterations transmissible to offspring) in the 


chromosomes of male rats.?l Cumming et al. found that EtO 


exposure both induced and inhibited DNA repair in exposed mice, 


depending on dose and exposure schedule.?? A NIOSH study 


reported a significant increase in the frequency of chromosomal 


aberrations?” in 


ep In the Embree dominant-lethal assay, male rats were exposed 
to 1000 ppm of EtO for 4 hours. Then each male was mated with 2 
females per week for 10 weeks. There was a significant increase 
in post-implantation deaths in weeks 1, 2, 3, and 5 after 
treatment, indication that gametes in various stages of 
development, from spermatocyte through mature sperm, were 
adversely affected.  Preamble at 25744; Ex. 2-35. 

2i Generoso et al. performed both a dominant-lethzl assay 

(which showed the induction of dominant-lethal effects--elevated 
embryonic deaths--following a single intraperitoneal injection 
ef 150 mg/kg EtO) and a heritable translocation assay which 
demonstrated a dose-response relationship between EtO exposure 
and heritable translocations (inherited chromosomal 
alterations). Preamble at 25744; Ex. 2-36. 

22 Cumming et al. found that unscheduled DNA synthesis (a sign 
of repair of DNA damage) in the germ (sex) cells increased with 
increasing doses. In this study, male mice were exposed to 300 
or 500 ppm EtO 8 hours per day, 5 days per week for one week. 
Preamble at 25744; Ex. 2-37. 

However, EtO exposure to doses of 600 and 800 ppm in the 
same exposure pattern resulted in the inhibition of the repair 
of DNA damage, shown by a rednction in unscheduled DNA synthesis 
(the oppos te effect from that initially produced). Thus, the 
germ cells eventually suffered decreased capacity to repair DNA 
damage. This effect was observed after the first four hours of 
exposure at the higher levels.  Preamble at 25744; Ex. 2-37. 

x Ihe chromosomal aberrations reported in the NIOSH study, as 
(CONTINUED) 
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monkeys.^* Finally, Yager and Benz found a dose-related 
response in chromosomal aberrations in rabbits following EtO 
exposure. Preamble at 25745. This study noted that while the 
chromosomal aberrations decreased in number once EtO exposure 


was discontinued, the aberrations were still detected in numbers 


ed (FOOTNOTE CONTINUED) 


well as other studies described in the text as documenting 
"chromosomal aberrations," are of two essential kinds: elevated 
sister chromatid exchanges and elevated incidences of 
quadriradial chromosomes. 


Sister chromatid exchanges are genetic material crossovers 
(DNA exchanges) between the symmetrical, joined (sister) 
arms (chromatids) of a chromosome. These exchanges are a 
normal occu nce in chromosomal replication; it is the 
increased or decreased frequency of such exchanges that may give 
grounds for concern. Frequency alterations may indicate 
increased potential for mutation (increased frequency) or 
decreased capability for chromosomal self-repair (decreased 
frequency).  Preamble at 25744-48; see Exs. 4-60, 6-6, 6-16, 22, 
2-39, 6-14, 4-17, 137. 


Quadriradial chromosomes are an abnormal four-armed 
chromosomal configuration resulting from the interaction of 
isochromatid and chromatid breaks. They are ordinarily rare. 
Preamble 25744-48; see Exs. 6-6, 6-16, 4-60, 2-39. 


While it is possible to observe these cytogenetic effects 
following EtO exposure, it is not presently possible to say what 
they mean. Thus, the Ethylene Oxide Industry Council noted that 
these chromosomal aberrations "have not been associated with any 
subsequent health effects, such that they are not quantitative 
predictors of adverse health effects." Preamble at 25747. OSHA 
agreed that these data "cannot be used to quantify the excess 
risk" of health damage associated with EtO exposure." Id. 

24 In the NIOSH study, groups of 12 monkeys were exposed by 
inhalation to 0, 50 or 100 ppm EtO 7 hours per day, 5 days per 
week, for two years.  NIOSH found that EtO exposure 
significantly increased the frequency of chromosomal aberrations 
in peripheral lymphocytes; there was a threefold increase in the 
group exposed to 50 ppm and a 5.6-fold increase in the 100 ppm 
group. NIOSH also reported a decrease in sperm count and sperm 
motility in exposed monkeys, suggesting adverse effects on the 
reproductive system.  Preamble at 25744-45; Ex. 4-60, 6-6, 6-16. 
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higher than the baseline (pre-study) levels. 


(íi) Epidemiological Evidence. 


OSHA found that several studies of occupationally exposed 
workers demonstrated that effects on genetic tissue "similar to 
those seen in animals can occur among humans..." Preamble at 5 
25745. In two studies, Pero et al. found that EtO exposure 
produced increased levels of chromosomal aberrations and 
inhibited DNA repair in workers.  Preamble at 25745. 
Specifically, Pero found that workers chronically exposed to 0.5 
to 1 ppm over 8 years showed significant inhibition in the level 
of DNA repair, while workers exposed to 5 to 10 ppm one hour a 


day for 0.8 to 3 years showed significant increases in 


chromosomal aberrations. 1g. *^ In a second study, Pero 


25 Yager and Benz exposed groups of male white rabbits to O, 


10, 50, or 250 ppm EtO by inhalation 6 hours per day, 5 days per 
week for 12 weeks. Peripheral blood lymphocytes were sampled 
before the exposure began, during exposure, and for up to 15 
weeks after exposure was discontinued. The rabbits in the two 
highest exposure groups demonstrated statistically significant 
elevations of sister chromatid exchanges. Fifteen weeks after 
exposure had ended, SCE levels had declined in the two highest 
exposure groups, but remained higher than the baseline value. 
Preamble at 25745; Ex. 22. 


in Pero et al. examined the e*fects of EtO exposure on 
unscheduled DNA synthesis (indicating repair of DNA) induced by 
N-acetoxy-Zacetylamino flourene (2-AAF) in the peripheral 
lymphocytes of women empioyees in a Swedish hospital supply 
factory.  Preamble at 25745, Exs. 6-13. The workers were 
divided into two groups: (A) packers, who experienced exposure 
to 1.5 to 1 ppm TWA EtO throughout the day over 8 years, and 
(B) sterilizer technicians exposed to 5-10 ppm EtO one hour 
daily for O.8 to 3 years. Significant increases in the number 
of total chromosomal aberrations were found for Group B alone 
and for Groups A and B combined, when compared with control 
groups with no.exposure. Additionally, unscheduled DNA repair 
synthesis was significantly inhibited in Group A employees. 

( CONTINUED) 
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observed a significant decrease in DNA repair proficiency in 
workers exposed to EtO a 0.5 to 1 ppm for 0.3 to 5 years.?7 


Id. 

In evaluating the Pero studies, OSHA rejected a suggestion 
that their results did not necessarily implicate EtO because the 
workers were also exposed to methyl formate. Id. Ex. 71. 
Because Pero confirmed the results of the in vivo studies with 
an in vitro study that demonstrated a similarly depressed DNA 
repair capacity in human lymphocytes exposed only to EtO, OSHA 
considered it unlikely that the methyl formate exposure was 
responsible for the cytogenetic effects reported. Id. 

Johnson and Johnson has also reported cytogenetic effects ' 
connected with bocupaticial EtO exposure. Preamble at 25746. 
That company studied high and low EtO exposure groups within 


three of its plants and found elevated sister chronatid 


d (FOOTNOTE CONTINUED) 


These findings were verified with in vitro studies of Eto 
induced unscheduled DNA synthesis in human lymphocytes. Id. 
Based on the combined findings of the in vivo and in vitro 
studies, Pero suggested that EtO can both induce and inhibit DNA 
repair, and suggested that inhibited repair "play a role in the 
development of leukemia that has been reported in EtO-exposed 
workers." Id., Ex. 6-13. 

2 In this study, Pero et al. observed the effects of EtO 
exposure on unscheduled DNA synthesis observed induced by 2-AAF 
in five workers employed as sterilizing, packing or truck- 
driving personnel.  Preamble at 25745; Ex. 6-12. 








Following exposure to 0.5 to 1 ppm for 0.3 to 5 years, these * 
workers showed a significant decrease in DNA repair proficiency 
as compared with a control group of workers matched to the study 
group for age and smoking history but with no known exposure to 
mutagens. Id. 
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exchanges (see p. 26 for definition) in workers' peripheral 
lymphocytes. Id. Based o. comparison of data from the three 
plants (one where exposures were below 1 ppm TWA, one where 
exposures ranged from 1-10 ppm TWA, and one where exposures 
ranged from 5-200 ppm TWA compared with two groups of controls), 
Johnson and Johnson concluded that the occurrence of the 
elevated sister chromatid exchanges was related to exposure 
levels. Id. The company also reported that the elevated 
exchange rates persisted in employees who had been exposed to 
high EtO concentrations (the high-exposure group within the high- 
exposure plant) up to two years following cessation of EtO 


exposure. 28 





28 Johnson and Johnson studies "high" and "low" exposure 
groups of employees within three plants selected for their 
varying levels of EtO exposure: Plant I (less than 1 ppm TWA); 
Plant II (1-10 ppm TWA); and Plant III (5-200 ppm TWA). The 
exposed employees were matched for age and gender with two 
groups of unexposed controls: a worker group within each plant, 
and a community group from the area of the plant.  Preamble at 
25746, Exs. 4-17, 137 A, B, C. All worker exposure to EtO was 
discontinued at Plant III immediately after the initial 
testing. Id. The employees were followed for two years. Id. 


At Plant I, elevations of sister chromatid exchanges (SCEs) 
were observed only once, in the "high" exposure group of the 
initial examination only. At all other intervals, Plant I 
employees did not show higher SCE levels than the control 
groups. Id. 


At plant I, elevations of sister chromatid exchanges (SCEs) 
were observed only once, in the "high" exposure group of the 
initial examination only. At all other intervals, Plant I 
employees did not show nuigher SCE levels than the control 
groups. Id. 


At Plant II (1-10 ppm TWA), SCE levels for the "high" 
exposure group were significantly higher than the worksite 
control group and the "low" group within the same plant at the 

( CONTINUED) 
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unrepaired lesions" in human genetic tissue. u.” 


Additionally, several other studies provided evidence of 
mutagenic and cytogenetic effects of EtO exposure in workers. 
Preamble at 25745-46. 

b. Reproductive Effects. 

Several animal studies and one human study suggest that EtO 
exposure may result in adverse effects to the reproductive 
System and an increase in spontaneous abortions. 

(i) Experimental Evidence. 

OSHA found that several studies showed that at high doses 
EtO is fetotoxic (fata! to the fetus) in rabbits, mice, and 
rats, and teratogenic (producing malformed offspring) in mice, 
when administered during the gestation period.  Preamble at 
25748; Exs. 2-23, 2-24, 6-9, 6-10, 54, 55. Additionally, OSHA » 
Found that EtO can also pe fetotoxic in rats when both males.and 
females were exposed prior to and during mating, followed by 
exposure of the females during gestation. Mivenbis at 25748; 
Ex. 6-10. OSHA additionally considered one of these studies 
(Snellings, n. 34) to provide some evidence of an effect from 


exposure upon male reproductive capacity, particularly when 


s? Yager et al. studied the effects of EtO exposure over 6 


months. Preamble at 25746-47; Ex. 4-10, 6-15. Fourteen 
sterilizer operators were observed; short-term breathing zone 
exposures were observed to result in a mean concentration of 82 
ppm averaged over 3.5 minutes in 30 exposures. Id. The 
exposures of these employees were characterized as 6-month 
cumulative doses ranging up to 774 mg. Three additional 
steriiizer operators with cumulative doses of O were later 


included in a control group drawn from non-exposed employees. 
Id. 
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considered in tandem with observed mutagenic effects on the 
testes of exposed male mice (in the Cumming study, supra, n. 

25) and observed decreases in sperm count and motility in 
exposed monkeys (in the NIOSH study, supra, n. 27). Preamble at 
25748-49. 

(ii) Epidemiological Evidence. 

There is only one study available that examines reproductive 
effects from EtO exposure in humans. That study was performed 
by Hemminki et al., who examined data gathered by a postal 
questionnaire survey and by examination of the Finnish hospital 
discharge register for the period 1973-1979. Preamble at 25749- 
752; Ex. 6-7. Through the postal questionnaires, Hemminki 
examined the rate of spontaneous abortions among women expos 
to EtO in sterilizing operatjon= in Finnish hospitals as opposed 
to women not exposed. Id. No significant difference was 
observed between the two groups in crude spontaneous abortion 
rates, but when the data were arranged to reflect employment 
status at the time of conception, significant increases in 
spontaneous abortion rates were observed between sterilizing 
staff wno were e: nosed during pregnancy and sterilizing staff 
who were not. Preamble at 25749. However, the spontaneous 


abortion rate for never-exposed controls fell between those two 


groups, so that there was not a significant increase between 











controls and sterilizing staff exposed during pregnancy. 
14.79 

In examining data from the Finnish hospital discharge 
register Hemminki found a significantly higher rate of 
spontaneous abortion among EtO-exposed staff than for controls; 
the rate fc- exposed staff also was greater than the rate for 
non-exposed staff. Id. The ratio of the number of spontaneous 
abortions to the number of live births was also significantly 
higher among exposed staff than in controls. Id. Exposure 
levels during 1976-1981 in Finnish hospitals were estimated ac 
0.1-0.5 ppm TWA, with recorded peaks up to 250 ppm, but were 
believed to have been higher in the past when "less caution was 
taken in [EtO's] use." Id. 

The Hemminki study drew substantial commentary expressing 
concern about limitations on its accuracy. Preamble at 25750. 
Three major concerns were expressed: (1) the possibility that 
women answering the questionnaire were aware of the study's 
purpose, possibly resulting in biased selection of cohort 
members and reporting of pregnancy outcomes (i.e., women would 
be likelier to report pregnancies with adverse outcomes if they 
knew the purpose of the study, thus increasing the proportion of 
spontaneous abortions within the answer group); (2) inadequate 


control of confounding factors (other possible causes of or 


30 The rates were 4.6% for among sterilizing staff not exposed, 


during pregnancy, 10.5% for never-exposed controls, and 15.1% 
for sterilizing staff exposed during pregnancy (adjusted 
rates). Id. 
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co“tributors to spontaneous abortion); and (3) a lack of 
exposure data, both as to levels and durations of exposure. 

Id. OSHA found that evidence indicated that it was unlikely that 
recall and selection biases "significantly affected the result" 
of the study,°and found additional support for its conclusion in 


the confirmatory evidence drawn from the hospita. d.scharge 


register. | OSHA recognized that some methodolog :l concerns 


could justly be raised concerning the Hemminki study. See 
Preamble at 25751-52. However, the Agency noted, "[ij]n spite of 
these analytical problems many commenters :;reed that the 
results of the Hemminki study, taken in combination with animal 
[results]...suggests that occupational exposure to EtO results 
in an increased risk of spontaneous abortion."  Preamble at 
25752. The Agency thus concluded that "it is prudent to 


consider [the animal and human studies] as a body of 


evidence." 14. ?* 


31 Specifically, OSHA considered it unlikely that recall and 
selection biases affected the Hemminki study in light of 
testimony suggesting that time-recall bias appeared to affect 
all groups equally (exposed workers, non-exposed workers, and 
controls), and additionally because the selection-bias asserted 
to have been possible among supervisory nurses who selected 
control groups »robably would have been influenced by knowledge 
of personal circumstances since each supervisory nurse had in 
excess of 100 employees to draw from. Preamble at 25750-51; 
Ex. 29, 61, 141-E, 141-E2. 


34 The Ethylene Oxide Industry Council reported a study which 
found af increased incidence of synecological disorders among 
female EtO production workers.  Preamble at 25752; Ex. 47. 
While the sketchiness of available data on the study makes 
evaluation difficult, OSHA considered that it may "serve[] as 
suggestive supportive evidence" of reproductive system 
hazards. Id. 
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c. Conclusions. 

In reviewing the evidence concerning mutagenic, cytogenetic, 
and reproductive effects, the Agency recognized certain key 
limitations on the utility of the evidence. Thus, the Agency 
found that it is not presently possible to quantify the risk 
from either body of evidence.  Preamble at 25747, 752. 
Similarly, some of the studies demonstrating these health 
effects may be criticized for methodological limitations. 
Preamble at 25752. Additionally, the meaning of observable 
chromosomal alterations is simply not certain at present: no one 
can say definitively that elevated levels of sister chromatid 
exchanges are unhealthy.  Preamble at 25747-48. However, each 
of these bodies of evidence does cumulatively have substance. 

On this evidence, OSHA found that EtO poses a danger of 
mutagenic and cytogenetic effects in exposed workers; the 
mutagenic effects in particular bolster the Agency's finding 
that EtO exposure poses a cancer threat to workers.  Preamble at 
25754-55. OSHA also found that EtO exposure poses a hazard to 
the female reproductive system, including a possible increase in 
spontaneous abortions, and may pose a hazard to the male 
reproductive system as well. Id. The record supports OSHA's 
findings concerning the cumulative weight of these bodies of 


evidence, and its conclusion that they document qualitative 


health hazards in addition tc cancer which may face workers 

















exposed to Eto. ?3 United Steelworkers, supra, 647 F.2d at 



























1252; IUD v. API, supra, 499 F.2d at 474, Cf. Ethyl Corp. v. 
EPA, supra, 541 F.2d at 37 (cumulative weight of studies may 


overcome deficiencies of individual studies). 


3. The Secretary Properly Characterized the Quantitative 


‘ Cancer Risk from ETO Exposure as “Significant. 

a. Quantifying the Risk. 
Once a qualitative danger of material health danger from 
exposure is established, §3(8) of the Act, 29 U.S.C. 652(8), 
additionally requires tue Secretary to quantify, if reasonably 
possible, the ris of harm from the toxic substance at the 
currently permitted exposure level. Preamble at 25755. Citing 
IUD v. API, supra, 448 U.S. at 656. The Supreme Court has 
observed that the Agency's determination that particular level 
of risk is "significant" would be "largely" a policy 


consideration, and commented that the test for significance "is 


not a mathematical straitjacket." IUD v. API, supra, 448 U.S. 
at 656.?* 
33 


The record additionally contained evidence of adverse 
effects from EtO exposure such as neurotoxicity and 
sensitization, and acute effects such as skin lesions, eye 
irritation dizziness and nauses.  Preamble at 25755. Studies 
describing these effects of EtC exposure are discussed briefly 

1 in the Preamble. Preamble at 25754. 
5 While the IUD v. API Court declined to set an exact 
. numerical value on "significant risk," it did note that "[s]ome 

à risks are plainly acceptable and others are plainly 

unacceptable." 448 U.S. at 655. she Court commented further 
that while odds of "one in a billion" could not characterized 
offhand as significant, "a reasonable person might well 
consider" a risk of "one in a thousand" to be "significant" and 
"take appropriate steps to decrease or eliminate it." Id. 


To assess the risk level facing exposed employees, OSHA uses 
a process called quantitative risk assessment.  Preamble at 
25755-763. This process involves two steps. First, a suitable 
data base must be established from which extrapolation of a dose 
response effect at various exposure levels can be derived. 
Preamble at 25755-759. Secondly, a mathematical model that 
permits projection of risk levels for human beings at typical 
exposure levels must be established.  Preamble at 25757-763. 

To serve as the data base for its risk assessment, OSHA 
reliec »rincipally upon the two-year inhalation study on rats 
performed by the Bushy Run Research Center, discussed supra pp. 
22-24. Preamble at 25756; 48 Fed. Reg. 17292 (Preamble to the 


proposed Rule).?5 From that study, the Agency derived "data 


points," or dose-response measurements, at exposure ‘levels in 


36 


rats of 100, 33 and 10 ppm. Id. Following receipt of the 


35 The record showed that this study provides that the best 
quantitative information available for the risk assessment 
process because it contained several important indicia of 
reliability and utility for its evidence: (1) there was a 
statistically significant increase in the incidence of cancers 
as the exposure levels increased: (2) a dose-response 
relationship was observed; (3) the study was run with a 
concurrent control group; (4) the methodology of the dosing 
regimen--i.e., the actual exposure of the animals to EtO--was 
thoroughly specified; and (5) the route of exposure for the 
animals was the same route found in major occupational 
exposures, inhalation. Preamble at 25756; 48 Fed. Reg. 17293 
(preamble to proposed rule). 


36 Specifically, the data relied upon by the Agency for 
projection of quantitative risk were the peritoneal mesothelioma 
(stomach cancer) data in male rats and the mononuclear cell 
leukemia data in the female rats.  Preamble at 25756. These 
results were chosen because they demonstrated statistically 
significant increased incidence of cancer and because they 
showed significant dose-related trends. Id. 
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confirmatory preliminary results of the NIOSH study, supra, pp. 


24-25, OSHA repeated its calculations using the NIOSH results as 


a data base.  Preamble at 25758.37 


The Agency then extrapolated from that animal data the risk 
faced by occupationally exposed workers at lifetime EtO exposure 
levels of 50, 10, 5, 1, and 0.5 ppm. 48 Fed. Reg. 17292. This 
extrapolation was performed by applying the Bushy Run rat data 


to a mathematical model that embodies certain assumptions about 


the relationship between exposure responses in rats and man. 79 


48 Fed. Reg. 17292-93. From this process, the Agency derived 
its quantitative risk assessment, which projects the cancer risk 


to workers from occupational exposure to EtO for the period of a 


id OSHA used the data documenting a dose-related increase of 


peritoneal mesthelioma in the NIOSH rats, which were all male. he 
Preamble at 25758. These data correlated very closely with the 

Bushy Run results. Id. 

38 The model OSHA chose is the Global 82 multistage model, a 

model that approximates the apparent biological pattern of 

cancer induction. 48 Fed. Reg. 17292-93. 


The primary assumptions used in converting the data were 
(1) that the mathematical model that fit the actual data points | 
(e.g., 100, 33, and 10) held for doses outside the range of 
measurement (e.g. 1, 1, and 0.5 ppm); (2) that there is no 
"threshold" level below which EtO exposure is harmless; (3) that 
the absorption rate is 100% in both man and rat (i.e., that 10 
ppm in the air means an exposure of 10 ppm in the biological 
system); (4) that cancer visk in rats and humans from expsoure 
may be extrapolated but not necessarily for the same type or 
location of tumor; and (5) that it is appropriate to apply a 
scaling factor to achieve "equivalent human doses" based on the 
rat data. 48 Fed. Reg. 17293. The record shows OSHA found that 
"[tJaken as a whole...[these] assumptions...are reasonable and 
appropriate."  Preamble at 25763. The Agency's expert 
commentator noted that the Agency's assumptions produce risk 
figures "near the mid-range of those produced by other plausible 
assumptions," an additional indicium of validity.  Preamble at 
25/63; Ex. 34. 











working lifetime. 

OSHA's quantitative risk assessment projects risk levels of 
634-1,093 excess deaths per 10,000 workers exposed to EtO at 50 
ppm, the previous PEL. ?? Preamble at 25762. Even at the 1 
ppm PEL that the Agency adopted, the risk to workers remains 12 
to 23 excess deaths per 10,000 exposed employees.  Preamble at 
25762-63. The subsequent risk assessment using the NIOSH data 
produced risk figures of 690 excess deaths per 10,000 exposed 
v vkers at 50 ppm, and of 14 per 10,000 at I ppm, closely 
comporting with predictions based on the Bushy Run data. 
Preamble at 25758. 

OSHA's confidence in these figures was bolstered by comments 
submitted to the record showing that the approach used by the 
Agency to quantitatively estimate cancer risk was generally used 
by all rulemaking participants.  Preamble at 25756-263. 
Additionally, although the evidence available from epidemiology 
studies is not precise enough to permit its use as the sole 
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basis for quantitative risk projection, OSHA found that 





ie These numbers represent the "upper confidence limit: risk, 
a risk range whose boundaries are 95% likely to Contain the true 
cancer risk posed by EtO exposure. 48 Fed. Reg. at 17293-94. 
so OSHA concluded that the epidemiological studies were not 
suitable for use as data bases for quantitative risk 
projections. Preamble at 25763. While human data offer the 
advantage that "there is no need to extrapolate from animals to 
human beings," the animal bioassays allow "exact determination 
of administered dose and careful control of extraneous 
environmental factors which may influence carcinogenicity." 
Id. In any event, none of the epidemiological studies available 
for EtO contained a large enough sample size or adequately 
quantified exposure data to allow a projection which would be 
(CONTINUED) 
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predictions of risk from these human studies serve as important 
confirmatory evidence that "the estimates of risk derived from 
the animal data do not overstate the risk from lifetime exposure 
to ethylene oxide, and in fact, may understate the risk." 
Preamble at 25763. 

b. Characterizing the Risk As Significant. 

OSHA concluded that the risk of material health impairment 
to employees from exposure to ethylene oxide, at the existing 
PEL of 50 ppm -- between $34 to 1,093 excess deaths per 10,000 
workers -- was "significant."  Preamble at 25763-25766. Indeed, 
OSHA concluded that the risk level presented even at the new PEL 
of 1 opm was a "significant" risk, but was constrained by 
feasibility concerns to set the PEL no lower than 1 ppm. 
Preamble at 25772. 

The Agency's characterization of the risk presented at 50 
ppm as significant must be affirmed if the Agency sets forth 
reasonable grounds for its factual and policy determinations and 
reasonably explains its rationale in rejecting significant 
contrary evidence. United Steelworkers, supra, 647 F.2d at 
1209; see pp. 14-17, supra. Here, the Agency's conciusion that 
the risk to exposed workers is significant is bcth well 
documented in the record and based on its sound interpretation 


of the statutory requirements. Preamble at 25763-66. The 
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free of "a great deal of statistical uncertainty." Id., citing 
Ex. 34. OSHA accordingly chose to rely upon the animal bioassay 
data for risk projection purposes. 
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Agency's reasonable characterization of the risk from EtO 
exposure as significant should accordingly be affirmed by this 
Court. JUD v. API, supra, 448 U.S. at 655; United 
Steelworkers, supra, 647 F.2d at 1206. 

One indiction of the reasonableness of the Agency's 
significant risk determination in this standard can be provided 
by comparison with past OSHA standards. The risk level 
addressed by the ethylene oxide standard is well within the 
range of risk considered significant in other rulemakings. For 
example, in reducing the allowable exposure to coke oven 
emissions, OSHA considered that a risk level estimated at 10 
excess cancers in 1,000 workers warranted action.  Preamble at 
25764. In reducing the PEL for arsenic, OSHA addressed a risk 
estimated at 148-425 excess cancers per 1,000 workers. Id. See 
IUD v. Hodgson, supra, 489 F.2d at 474-75. Moreover, the risk 
from EtO exposure at 50 ppm is considerably higher than the 
accident fatality rate from all types of accidents combined in 


most industries.*l Preamble at 25764. And the Supreme Court 


4l The comparison of EtO cancer risk with accident fatality 
rates was based upon figures derived from annual accident 
fatality rates across industry which are compiled by the Bureau 
of Labor Statistics. The Agency found that the accident rate 
for all manufacturing industries was 27 per 10,000, and for all 
service industries was 16 per 10,000. To increase the 
comparability of the two risk rates, the BLS accident fatality 
rates were adjusted to be equivalent to a 45-year working 
lifetime risk such as that projected in OSHA's quantitative risk 
assessment for EtO exposure.  Preamble at 25764.  OSHA believes 
that the accident fatality statistics give a general view of the 
conditions and hazard levels in the work environment that can 
place in perspective, to some extent, the risk levels from toxic 
substance exposure which are calculated as part of the standard- 
setting process. Id. 


e 45 = 





itself provided a benchmark for the level the Agency reasonably 
might consider to constitute a significant risk, commenting, "if 
the odds are one in a thousand that regular inhalation of "[a 
toxic substance] will be fatal, a reasonable person might well 


consider t.e risk significant...." 


IUD v. API, supra, 448 U.S. 
at 655. The Agency has thus acted well within its statutory 
discretion in concluding that a risk of excess deaths from 63.4 


to 109.3 per thousand poses a significant risk to workers. 


4. The Secretary Properly Found that the New Standard 
Will Substantially Reduce the Level of Risk Faced 


by Workers. 

As described above, the cancer risk level faced by workers 
at the 50 ppm PEL is between 63-109 in 1000. The cancer risk 
level projected at the new 1 ppm PEL is 1-2 in 1000. This 
dramatic reduction in the risk of cancer mortality alone would 


suffice to meet the substantial reduction of a significant risk 





test outlined in. Industrial Union Department v. American 
Petroleum Institute, supra. However, OSHA expects that the 
final rule will reduce the risk of cancer below even the 1-2 in 
1000 level projected in the risk assessment. This is so because 
the risk assessment considers only the effects of exposure to an 
ambient air level of the substance and accordingly does not take 
into account the beneficial effects of the other protective 
provisions of the standard such as monitoring and employee 
training. Preamble at 25766. The decrease in risk achieved by 
these additional provisions "cannot be adequately quantified \ 
beyond a determination that they will add to the protection 


provided by the lower PEL...." Id. 
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Additionally, although the available data do not permit 
development of reliable quantitative risk assessments for health 
effects of EtO exposure other than cancer, OSHA notes that the 
record evidence associating EtO exposure with mutagenic, 
cytogenetic, and reproductive effects buttresses the need to 
lower the permissible levels of worker exposure.  Preamble at 
25765. In promulgating the standard, OSHA concluded that "Eto 
presents a serious and signficiant risk of adverse health 
effects going well beyond those of an excess risk of cancer, and 
[the Agency] believes that these risks will be substantially 


reduced" by the new standard. Preamble at 25766. 


5. Ihe Secretary Properly Concluded that Issuance 
of a Short-Term Exposure Limit Was Not Warranted 


on the Record Before the Agency. 





Much discussion in the record, both in the initial and 
extended rulemaking proceedings, centered on whether OSHA Should 
adopt a provision limiting short-term exposures as well as 
establishing the eight-hour TWA.  OSHA's review of the record 
convinced it that while the evidence concerning short-term 
exposure. Effects is suggestive and warrants further 
investigation, at present that evidence is not substantial 
enough to justify inclusion of a provision directed at 
controlling short-term exposures. Supplemental Statement at 73- 
77. "OSHA's conclusion centeríed] on three basic findings": 

(1) that the available data do not indicate a dose-rate effect 
as opposed to a cumulative-dose effect; (2) the 1 ppm PEL will 
materially reduce the significant health risk from EtO exposure 


even in the absence of short-term exposure limit (STEL); and 
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(3) compliance with the PEL will necessarily involve significant 
control of short-term exposures. Supplemental Statement at 

73. Substantial evidence in the record supports these findings, 
as we show. 

a. Dose-Rate Relationship. 

A central question underlying the possible need for a STEL 
was whether a dose-rate relationship had been demonstrated for 
adverse health effects from EtO. Supplemental Statement 
(Supp.) at 64, 73. The Agency recognized that "if the effects 
from exposure can be shown to be greater when the total dose is 
received in a short period of time than when it is spread over a 
longer period, an 8-hour TWA limit alone might not be adequate 
to reduce the risks." Supp. at 73. Accordingly, the Agency 
undertook a careful review of evidence relating to a possivie 
correlation of the duration of exposure with adverse health 
effects. 

In examining the record studies, the Agency looked for 
evidence that the adverse health effect "accrues to a greater 
degree for a dose over a high dose period than for the same does 
being received over longer low dose periods." Supplemental 
Statement at 74 (emphasis added). Thus, to establish a dose 
rate effect, it is not enough if a study documents adverse 
health effects following upon EtO exposure in a short period of 
high exposure. Rather, "data are needed that compare...health 
effects observed in a test group receiving a given total dose 


over a continuous period o* time...with the health effects 


observed in a separate test group receiving the same total dose 





over a shorter period." Supp. at 74. * 


No such data exist at 
present. See id. In light of this lack, the Agency examined 
the available information tc see if the "cumulative effect" of 
the “inconclusive but suggestive results" available supplied an 
adequate basis for a finding of a dose-rate -elationship.  Ethyl 
Corp. v. EPA, 541 F.2d-1, 37-38 (D.C. Cir.) (en banc), cert. 
denied, 426 U.S. 941 (1976). The Agency concluded that the 
record evidence did not, cumulatively or in isolation, support 
such a finding. Supp. at 73-77. 

OSHA concluded that the studies cited in support of a find- 
ing of dose-rate relationship cannot, taken singly or together, 
fairly be said to establish that relationship. Supp. at 74. 
The Johnson and Johnson, Hemminki, and Hogstedt studies all 
involved workers whose exposures to EtO combined short-term and 
continuous exposures. Supp. at 74. The Yager study, which 
demonstrated chromosomal abnormalities in workers exposed to 82 
ppm EtO for 3.5. minutes once a day, does not permit comparison 


because only short-term doses were examined. *? Ihe Garry et 


42 An example of this sort of comparison would be one cohort 
exposed to 48 ppm for 10 minutes with another cohort exposed to 
l ppm for eight hours. These exposures have the same time- 
weighted average concentration, 1 ppm/8 hours, but substantially 
different exposure intensities. See n.12, supra. 


43 Dr. Yager speculated that this study might provide support 

for a dose-rate effect compared with the results from an animal 

study. Supp. at 74. She suggested that the apparent greater 

sensitivity of humans than of rabbits to induction of 

chromosomal abnormalities might actually be an indication of a 

dose rate effect, since the rabbits were exposed to lower levels 

of EtO for longer periods. Supp. at 74. OSHA agreed with 

Dr. Yager that "these studies do raise important questions," but 
(CONTINUED) 
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al. study did demonstrate a« -¢{-rate effect but only with 
respect to in vitro lymphocyte c.ltures. Supp. at 75. As the 
authors of the study commented, the results "cannot be directly 


linked to the in viv 


- — — 


[living human beings] response" due to 
factors such as respiratory rate and EtO protein binding and 
inactivation. Id. 

The first three cited studies, then, do no more than show 
that short-term exposures in combination with long-term 
exposures can result in adverse health effects, an assumption 
that underlies the eight-hour TWA. Taken together, the Yager 
and Garry studies provide suggestions of short-term effects, but 
suggestions so tenuous and so clearly subject to confounding 
factors and possible alternate explanations, as to draw clear 
statements of their limitations even from their authors. Supp. 
at 73-75. OSHA was accordingly unable to base a finding of dose- 
rate relationship on the available evidence. Supp. at 75. OSHA 
did consider the question to merit further research, however, 
and urged NIOSH to "fund research prcposals to evaluate...the 


existence of a dose-rate effect from exposure to EtO." w." 


s (FOOTNOTE CONTINUED) 


considered the hypothesis to be essentially speculative at 
present because of the many other possible factors, including 
differences between the species, that cannot currently be 
discounted in the search for an explanation of the difference in 
human and rabbit results. Supp. at 73. 
44 At the time the Supplemental Statement was issued, OSHA was 
aware that Dr. Yager had requested NIOSH to fund a study that 
(CONTINUED) 
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b. Dose Effects. 


In conducting an extending rulemaking, OSHA re-examined the 
adequacy of its 1 ppm TWA PEL in light of issues concerning the 
effects of short-term exposures. Supp. at 75. OSHA concluding 
tnat the record does not demonstrate any inadequacy in the 
protection provided by the PEL due to the lack of a STEL. Id. 
In examining the studies described above for evidence of a dose 
rate effect, OSHA concluded that the eight-hour PEL will serve 
to reduce the risk from the adverse health effects documented. 
Supp. at 75. Thus, the Johnson and Johnson, Hemminki, and 
Hogstedt studies all involved employees whose exposures were a 
combination of short-term and continuous exposure. Id. The 
Yager study also presented its results in terms of eight-hour 
continuous exposures, suggesting that reduction of the total 
does would reduce the cytogenetic effects observed. Id. This 
suggestion is supported by tLe Johnson and Johnson study, which 
observed health effects simiiar to those documented in the Yager 
study following on mixed, rather than solely short-term, 
exposures. Id. For these reasons, OSHA remained confident that 
the 1 ppm TWA PEL adopted addresses, and will substantially 


reduce, the health risk associated with short-term as well as 


44 (FOOTNOTE CONTINUED) 


would evaluate a dose-rate effect of exposure to EtO on sister 
chromatid exchanges (see n. 23, supra). Supp. at 74. OSHA 
wrote to NIOSH urging funding of that resea.ch. Id. OSHA has 
subsequently learned that Dr. Yager withdrew her proposal, but 
is still hopeful that further research in this area will be 
conducted. 
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chronic exposure to EtO. Id. 


c. Compliance with the TWA Will Reduce the Magnitude 

of Short-term Exposures. 

In examining the need for control of short term exposures in 
particular, the Agency assessed the efficacy of the TWA in 
controlling peak as well as chronic exposures. Supp. at 76. 

The record clearly indicated that in order to comply with the 
TWA, employers whose exposure patterns consist partly or 
primarily of peak exposures will necessarily adopt measures to 
control those short-term peaks in order to meet the TWA. 

As several comme*-tors pointed out, the TWA itself provides a 
32-ppm short-term limit, since 32 ppm/15 minutes equals 1 ppm/8 
hours. Supp. at 76. Even that figure asumes that the employee 
has only one exposure each day and that there is no background 
exposure. Id. Thus, if an employee has three exposures per 
day, with no background expos e, the effective short-term limit 
is 10.4 ppm. Id. And OSHA considers even this projection to be 
unrealistic. "OSHA believes...that there are low level Eto 
background exposures in the workplaces where EtO is being 
used...[that] can ofter result from offgassing of sterilized 
products, for example." Id. Where even a tiny residuum of EtO 
is present as a background exposure, the short term exposure 
that may be added to the backgroung level is correspondingly 
reduced. Id. 

OSHA also concluded that short-term exposures were likely to 
be controlled to comply with the TWA because "the reduction of 


short-term exposures represents the most effective method [sic] 
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of reducing the total dose of EtO for most employees, 


particularly those exposed to EtO releases from sterilizers." 
Id. Thus, consistent with its finding concerning the 
technological feasibility of compliance with the TWA, the Agency 
observed that "the technical and practical realities" of 
compliance would lead employers to meet the TWA by "controlling 
exposures at their source” and therefore reduce the short-term 
peaks of EtO exposure in order to meet the time weighted 
average. ^ Id. For these reasons, the Agency found that the 
TWA was likely to result in substantial reductions in short-term 
exposures. Id. 

d. Conclusion. 

Based on these findings, the Secretary concluded that the 
record did not warrant inclusion of a short-term iimit as a 
feature of the EtO standard. Supp. at 77. The record evidence 


cited in support of a short-term limit did not demonstrate 





«s In finding that compliance with the PEL would be 
technologically feasible, the Agency evaluated a wealth of 
record evidence dealing with the compliance strategies. 
Preamble at 25768-25772. The engineering strategy for reduction 
of the 8-hour TWA exposure level involves, by necessity, the 
reduction of short-term peak exposures.  Preamble at 25768-69. 
Thus, as one expert, Industrial Hygiene Professor Peter Roy, 
stated, the "measures necessary" to meet the 1 ppm PEL would 
include "local exhaust and general ventilation, process 
isolation, work practice control, equipment modification, and 
personal protection [respirators]." Preamble at 25769, Ex. 

36. The need to focus as an engineering matter on control of 
short term bursts is reflected in the Agencv's finding that 
"[t]he technologies to achieve [1 ppm TWA] consist of 
conventional equipment, such as forced ventilation, closed-loop 
sampling systems, pump seals, local exhaust and chamber purges, 
and widely accepted work practices, such as leak detection, 
delaying sterilizer unloading after opening the door to permit 
off-gassing...." Preamble at 25771. 
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health effects that were linked to short-term rather than 


cumulative doses. A re-examination of the PEL in light of 
evidence concerning short-term exposures demonstrated that the 
eight-hour standard adopted will result in substantial reduction 
of health risks that were asserted to be associated with short- 
term exposures. And the record demonstrated further than in 
order to comply with the PEL, employers whose workplaces present 
short-term peak exposure patterns will be forced to reduce those 
peaks in o-der to meet the 1 ppm cumulative dose limitation. 

The Secretary is mindful that in regulating toxic 
substances, the Act requires OSHA to adopt "the standard which 
most adequately assures, to the extent feasible, on the basis of 
the best available evidence, that no employee will suffer 
material impairment of health...", 29 U.S.C. 655(b)(5). 

However, that provision has never been interpreted, and cannot 
reasonably be interpreted, to requiro OSHA to adopt every 
conceivable feasible measure to reduce worker exposure to a 
regulated substance, no matter how limited the measure's 
effectiveness nor how attenuated the evidence suggesting its 
necessity. Vermont Yankee Nuclear Power Corp. v. NRDC, 435 
U.S. 519, 551 (1978)(environmental impact statement "cannot be 
found wanting simply because the agency failed to include every 
alternative device and thought conceivable by the mind of 
man"). Here, the evidence does not demonstrate any health need 
specifically related to short-term exposures. The evidence that 
does suggest, in a very tentative and hypothetical way, that 


such a health need might exist is simply not good enough to 
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serve as the basis for regulation. What is more, the record 
Clearly indicates that for a number of reasons the benefits that 
would be achieved by a short-term limit will be almost entirely 
achieved by the PEL. 

On this record, the Secretary chose not to adopt a provision 
that could not be justified scientifically or as a matter of 
policy. We have shown that substantial evidence supports the 

* Secretary's choice. This Court must affirm that choice, even if 


the Court "would justifiably have made a different choice had 






the matter been before it de novo."  AEL-CIO v. Marshall, 


supra, 617 F.2d 636, 649 n. 44 (if choice supported by 










substantial evidence, court has "fundamental duty (to uphold the 


agency's choice between fairly conflicting views...'"), quoting 





Universal Camera Corp. v. NLRB, 340 U.S. 474, 481-82 (1951): IUD 








v. Hodgson, supra, 499 F.2d at 475-76. CI. Ethyl Corp. V. EPA, 





541 F.2d at 37 (that "we might well have sustained a 






supra, 










determination by the Administrator „ot to regulate...does not 

mean...that we cannot sustain his determination to do Danciatati. 
II. PETITIONER'S OBJECTIONS TO THE SECRETARY'S FINDINGS 

ON THE RECORD ARE WITHOUT MERIT. 

Public Citizen and the Association of Ethylene Oxide Users 

raise a panoply of objections to the Agency's fact findings and 


conclusions. As we show, however, substantial evidence in the 






record considered as a whole supports the Agency's factual 






. determinations, and they are therefore binding. 29 U.S.C. 






655(f). Petitioners in es3ence ask this Court to reweigh the 


the Agency's. An 





evidence and make its own findings contrary to 


abundance of precedent establishes, however, that when 
substantial evider:e supports an Agency's conclusions on the 
record, the court will not reweigh the evidence and reach its 
own conclusion. United Steelworkers, supra, 647 F.2d at 1263 
(even if "equally respectable" scientific evidence supports 


alternative conclusion, "the court must not second-quess the 


particular way the agency chooses to weigh the conflicting 


evidence or resolve the dispute"); AFL-CIO v. Marshall, supra, 
617 F.2d at 651 n. 66 (if courts "endeavor to judge the merits 
of competing expert views, they leave the terrain they know"), 
Ethyl Corp. v. EPA, supra, 541 F.2d at 37 (court must not 
reweigh evidence even though "evidence may be isolated that 
supports virtually any inference one might care to draw"). See 
cases cited supra, note 8. 

A. The Agency Fairly Considered And Resolved All 

Scientific Issues To The 1 ppm PEL. 

The Association argues that OSHA brought an "inalterably 
closed mind" to some aspects of the rulemaking. Ass'n Brief at 
47, citing United Steelworkers, supra, 647 F.2d at 1209. 
Specifically, the Association argues that rather than consider 
the record evidence, the Agency simply applied presumptions in 
reaching conclusions concerning the carcinogenicity of EtO and 
the need to set the PEL at the lowest feasible level. Ass'n 
Brief at 47-48. Thus, the Association argues that OSHA relied 
on its Cancer Policy, 29 C.F.R. 1910.1990, in (1) determining 
the usefulness of animal evidence and concluding that EtO poses 


a qualitative carcinogenic hazard, (2) adopting a "no safe 





threshold" model in quantification of risk, and (3) determining 


that it was appropriate to set tbe PEL at the lowest feasible 
level. As we show, these assertions are simply incorrect. The 
Agency's determination are based upon the rulemaking record. 
Indeed, the Association all but concedes the point, noting that 
"OSHA permitted ‘industry witnessess' to challenge assumptions 
and evidence." Brief 49-50. The Association goes on to reveal 
that the essence of its argument is disagreement with OSHA's 
reading of the record: "the Agency has, under the rubric of 
'resolving' the scientific issues disregarded evidence 
demonstrating that the Agency's...data are insufficient and 
insubstantial." Ass'n Brief at 50. This argument asks 
precisely the reweighing of the evidence which this Court has 
frequently held to be impermissible. United Steelworkers, 
supra, 647 at 1263. 
1. The Agency Properly Determined the Experimental 
Evidence Was Credible and Relied On It in Finding 
a Health Risk. 
The Association argues initially that the Agency's 

conclusion that EtO exposure poses a cancer threat to wor're 
was not a finding at all, but rather an assumption. Thus, the 
Association asserts that the Agency relied upon its Cancer 
Policy, 29 C.F.R. 1910.1990, a regulation setting forth the 
Agency's approach to evidence suggestive of a toxic substance's 
carcinogenicity. Association Brief at 11-13, 49-52. The 
assertion is erroneous. As the Preamble demonstrates, OSHA did 
not rely upon presumptions in finding that EtO is a potential 


occupational carcinogen, but rather reached that conclusion 
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independently in this rulemaking based on the evidence in this 


specific record.*° Indeed, the Cancer Policy is never cited 


in the Preamble. See Preamble at 25738-25744. It is, of 
course, true that the analysis OSHA applied to the facts is 
consistent with the approach to analysis of evidence set forth 
in the Cancer Policy, but this is a matter -f scientific 
analysis rather than rote application of a presumption. 


VAM The Agency Properly Chose to Use a No-threshold 
Model for Its Quantitative Risk Assessment. 


The Association similarly argues that OSHA relied upon its 


$6 Thus, the Association points out that under the Cancer 
Policy, the Agency may presume that a substance is a potential 
occuptational carcinogen on the basis of a single well-designed 
animal study. Ass'n Brief at 12; see 29 C.F.R. 1910, 

1990.112. If the Agency had taken this approach, it would have 
examined the Bushy Run rat study, supra, pp. 22-24, for a 
soundly des;gned and well-conducted protocol. Having found the 
study to met these criteria, the Agency would then, without any 
further investigation or evidence, have announced its 
conclusion, based on the Cancer Policy and the Bushy Run study, 
that EtO is a potential occupational carcinogen. 

The Preamble amply demonstrates that the Agency did not 
follow this approach here. Instead, as detailed supra, pp. 12- 
64, the Agency investigated and evaluated a wealth of scientific 
evidence concerning observed. health effects both in humans and 
in other species. Based on that investigation, and not on the 
application of a presumption, the Agency concluded that EtO 
poses a substantial health risk to exposed workers because of 
its carcinogenic, mutagenic, cytogenetic, and reproductive 
system effects. The Association quotes a litigation document as 
stating, "OSHA determined as a matter of policy long ago that 
'laboratory animals are suitable test models for determining the 
cancer-causing potential of a toxic substance in humans," citing 
the Cancer Policy. Secretary of Labor's Opposition to Motion 
for Stay, November 27, 1984, p. 35. That opposition does not, 
and could, say that OSHA relied upon the Cancer Policy for its 
conclusions in the EtO rulemaking. Instead, the Opposition says 
"this issue [reliance on animal studies] is decisively settled 
in the record... the ethylene oxide rulemaking record pU 
supports reliance upon the well designed animal studies. 

Id. (emphasis added). 





Cancer Policy in adopting an assumption that there is no safe 
threshold of exposure in performing its quantitative risk 
assessment (see supra, p.39-43). The record shows that the 
question of the most appropriate method of risk assessment was 
thoroughly explored. 48 Fed. Reg. 17292-9565 (Proposal); Preamble 
at 25755-763. The Agency specifically considered and rejected 
the evidence the Association claims should be considered 
dispositive of this issue, infra p. 60-66). The Agency thus 
resclved the question of the mody appropriate model on the 
record, not by automatic application of a presumption, although, 
once again, the Agency's reasoning was consistent with the 
Cancer Policy. 

The Supreme Court has recognized that when the Agency is 


faced with issues that require "findings...made on the 


frontiers of scientific knowledge," the Agency must be permitted 


to construe the evidence even where no scientific certainty is 
currently possible, acting on the basis of "the best available 
evidence." 29 U.S.C. 655(b)(5); IUD v. API, supra, 488 U.A. at 
656. The Court explained that 

so long as they are supported by a body of 

reputable scientific thought, the Agency is 

free to use conservative assumptions in 

interpreting the data with respect to 

carcinogens, risking error on the side of 

overprotection rather than underprotection. 
I v. API, supra, 448 U.S. at 656. The field of predictive 
biostatistics is a "frontier of science" on which OSHA must at 


times work in order to carry out is statutory mission.  Assump- 


tion Five of the Agency's risk assessment model (see n. 38), 





which assumes there is no safe threshold of exposure fits 
ciosely wichin the Supreme Court's analysis. 
3. The Agency Properly Chose to Set the Standard at 
the Lowest Feasible Level Since Evidence Showed a 
Significant Risk Persisted at that Level. 
Finally, the Association suggests that OSHA impermissibly 
relied on an assumption in setting its PEL at "the lowest 


" Ass'n Brief at 53. The selection of 1 ppm, 


feasible level. 
the lowest feasible sxposure level, as the PEL was not based on 
an assumption, but on a finding that significant risk persisted 
at that level. The Association nonetheless asserts that the 
Supreme Court specifically forbade t practice of setting the 
PEL at the lowest feasible level.  Ass'n Brief at 51, 53, citing 
IUD v. API, supra, 448 U.S. at 637. The Association is 
misreading the IUD v. API decision. In that case, the Court 
held that the Agency could not set a standard at the lowest 
feasible level o. -xposure simply on the basis of a finding that 
a substance posed a qualitative health risk. The Court held 
that the Agency must quantify the health risk if reasonably 
possible to determine the significance of the risk addressed by 
the new standard. 448 U.S. at 614-15, 642, 644, 653, 656. As 
we have shown, the Agency's quantitative risk assessment 
projected a significant risk of harm at both the old 50 pp, PEL 
and the new 1 ppm PEL; supra, pp. 43-45. However, the Agency 
also found that 1 ppm was the lowest feasible level of control, 
Preamble at 25772. Even thovgh a significant risk perists at 1 


ppm exposure level, the Agency is empowered by the statute to 


set standards only "to the extent feasible," and the Agency 
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therefore established 1 ppm level. 29 U.S.C. 655(b)(5). ATMI 
v. Donovan, supra, 452 U.S. at 509. 

B. PETITIONERS' FACTUAL CONTENTIONS ARE WITHOUT MERIT. 

(i) Cancer Risk. 

The Association suggests that OSHA erred in failing to adopt 
the conclusion of the Ethylene Oxide Industry Council's Hazard 
Assessment that "no adverse health effect has been reliably 


" Ass'n 


demonstrated in man following exposure to 10 ppm.... 
Brief p. 14. However, OSHA addressed and rejected this 
assertion convincingly in the preamble. Preamble at 25738-754. 
The record contains data extrapolating a significant risk of 
cancer fatality from exposure to levels at and below 10 ppm, and 
additionally indicates increased risk of spontaneous abortion 
and effects on DNA in workers exposed to average levels below 10 


ppm, and additionally indicates increased risk of spontaneous 


abortion and effects on DNA in workers exposed to average levels 
47 


below 10 ppm. Preamble at 25737-767; supra, pp.27-39. 


The record thus contains substantial evidence to support the 


Agency's conclusion that EtO poses a significant health risk to 


47 The Association suggests that OSHA has revised its opinion 
of the Bushy Run study since it filed a Motion for Summary 
Judgment in the District Court proceeding cited supra, p. 7. 
This is incorrect. The observation quoted at Mem. 18 -- that 
the rulemaking record "contains no direct evidence of an excess 
cancer risk at levels below 14 ppm -- refers to epidemiological 
evidence; this is made clear. Memorandum in Support of 
Secretary's Motion For Summary Judgment, CA No. 81-2343 (D.D.C., 
June 28, 1982), p. 10 n. 15. The Agency has not altered its 
view of the significance, or the meaning, of the Bushy Run 
data. Compare Preamble at 25740-742 with Memorandum in Support 
of the Secretary's Motion for Summary Judgment, pp. 9-10 and 
nn. 12-14. 
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workers exposed at levels below 10 ppm. 

In addition, the Association takes issue with OSHA's 
reliance upon data from animal bioassays as the basis for its 
quantification of cancer risk to workers.  OSHA concluded that a 
well-designed animal study, such as the Bushy Run study "remains 


an appropriate data base on which to rely in making quantitative 
8 


estimates of risk."  Preamble at 25756.* 


The consensus of witnesses that this approach was proper is 
documented in the Preamble at 25756. Thus, Dr. Kenny Crump, a 
statistician who is a leading expert in the field of human risk 
assessment, commented that "animal data do provide an adequate 
basis for quantifying human risk." Preamble at id.; Denial 


App. p. 4. This view was supported by such industry commenters 


48 The Association argues that the findings of the 


Interdisciplinary Panel Carcinogencity rebut the Agency's 
finding on the record. Ass'n Brief at 20. Initially, we note 
those findins are extra-record and indeed were not published 
until two months after the Agency's final rule appeared in the 
Federal Register. Nor do these findings constitute important 
new evidence warranting the reopening of the rulemaking 

record. To the contrary, the most significant new evidence 
available squarely supports the Agercy's conclusion. See 
Chemical Carcinogens: A Review of the Science and its 
Associated Principles, 50 Fed. Reg. 10372-10442, 10411-429, 

419 (March 14, 1985) (well-conducted "animal studies---remain 
the best way of p. edicting effects in humans when [quantifiable] 
epidemiological data are unavailable"). This review was 
published by the Office of Science and Technology Policy, 
representing "the culmination of drafts extensively reviewed by 
governmental and non-governmental scientists." Id. at 10372. 


« 523 « 





as the Ethylene Oxide Industry Council and BASF Wyandotte. 
1d. 7? See IUD v. API, 445 U.S. at 657 n. 64. 

The record also supports the Agency's determination, 
challenged by the Association (Brief at Z that the 
reliability of the Bushy Run study as a base for 
quantitative risk assessment is not vitiated by the occurrence 
of a viral infection in some of the rats studied.  Preamble at 


41; supra, p. 23. Among the scientists affirming the 


29 
reliability of the Bushy Run results were William Snellings, 
director of the study, and J.M. Ward of the National Cancer 
Institute. Id. 

2. Quantitative Risk Assessment. 

The, Association asserts that OSHA failed to consider 
physiological differences between rats and humans that would 


result in a much lower absorption rate in workers than in rats 


exposed to the same ambient levels of EtO (specifically arguing 


that the Agency did not allow for the fact that the alveolar 
ventilation rate for rats is four times higher tan for 
people). Ass'n Brief at 15-18. This is simply incorrect. 
Breathing rates were considered in the OSHA preliminary risk 


assessment and were incorporated into the risk assessment when 


49 The Association suggests the Bushy Run study is unreliable 
because the type of rat used by the study develops cancers 
spontaneously. Ass'n Brief at 21 n. 17. However, this 
observation is off the point. The essential point is not that 
the Bushy Run rats developed cancers, rather it is that 
significant number of rats showed a dose-related cancer increase 
following exposure to EtO. Supra, p. 22. The presence of two 
control groups maintained for comparison ensures that the 
study's findings will not be based on the simple fact that this 
kind of rat develops cancers, but rather on a perceived increase 
due to EtO exposure. Supra, p. 22-24. 
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converting the dose in rats to an equivalent dose in humans (see 
supra. n. 38, assumption 5). Preamble at 25760. This 
particular assumption in the risk assessment stimulated 
considerable comment in the rulemaking record and, based on its 
consideration of these comments, OSHA adopted a conversicn rate 
that "agrees with values from 'Recommendations of the 
International Commission on Radiological Protection'...and is a 
standard breathing rate employed by many regulatory agencies." 
Preamble at 25760. The Agency's resolution of this issue is 
thus supported substantial evidence on the record. 


The Association also argues that a striking increase in 


observed human cancers, such as the risk assessment would seem 


to predict, has not been observed. Ass'n Brief at 36. OSHA 
disagrees. The epodemiologic studies for work populations do 
demonstrate observed excess cancers in exposed employees. 
Preamble at 25738-39. Two out of three studies demonstrate a 
statistically significant excess of all cancers combined and of 
stomach cancers, while another demonstrates a significant excess 
of pancreatic cancer and Hodgkins's disease (cancer of the 
lymphatic system). Id. 

Precisely because of the limitations attending observation 
of cancer excesses in worker populations, the epidemiological 
evidence evidence demonstrating excess risk from EtO exposure is 
all the more suggestive. Thus, tne long latency period for the 
appearance of cancers (20 to 40 years in some instances), the 
small size of individual work populations observed, the lack of 


exposure data permitting precise calculation of a dose-response 





pattern, and the presence of confounding variables (such as 
exposure to multiple toxic chemicals in one work area), can all 
combine to render the epidemiological observation of heightened 
cancer risk from exposure to a toxic substance a difficu 
underaking. Id. 

Here, OSHA perceived the limitations on the individual 
epidemiologic studies; indeed, the Agency stated in the Preamble 
that none of these studies, in and of itself, constitutes 
definitive evidence of EtO's carcinogenicity.  Preamble at 
25740. Taken together, however, they do provide strongly 


suggestive evidence for carcinogenicity and OSHA 


Y: 
considered these studies to be a valuable complement to the 


findings of the animal studies it relied upon in performing the 
quantitative risk assessment.  Preamble at 25738-39. 

The Association also argues that the Agency's risk 
assessment was premised on an "exposure profile" that is 
inconsistent with record evidence concerning occupational 
exposure pattern.  Ass'n Brief at 33-35. Thus, the Association 
correctly notes that the record suggests few workers will have 
an 8 hour/day, 5 day/week, 45-year working lifetime exposure to 
EtO. Ass'n Brief at 33. Nevertheless, the Association's 
argument misses the mark. Section 6(b)(5) of the Act expressly 
requires the Secretary when regulating a toxic substance to 
adopt a standard that ensures "that no employee will suffer 
material impairment of health or functional capacity even if 
such employee has regular exposure to the hazard...for the 


period of his working life. 29 U.S.C. 655(b)(5). Thus, in 





attempting to quantify the magni.ude of the risk facing exposed 
workers, OSHA must adopt a model that permits it to examine th 
magnitude of risk facing an employee exposed to EtO in the 
regular course of employment for his entire working life. 

3. Mutagenic, Genotoxic, and Reproductive Effects. 

a. The Association argues that OSHA erred in citing t 
Yager, Pero and Johnson & Johnson studies in support of its 


finding that EtO exposure can result in cancer and macerial 


damage to human genetic tissue. The Association contends that 


OSHA's conclusion that the chromosomal damage documented by 


these studies supports the carcinogenic risk finding as well as 
showing a health risk in themselves is "contrary to the weight 


of reputable scientific thought."  Ass'n Brief at 28-30. 


50 The Association argues that OSHA "contradicts itself 
concerning the conclusions which can be drawn from the human 
studies..." Ass'n Brief at 23. The Association argues that 
OSHA's conclusion in the Preamble that the Hogstedt studies 
provide evidence of "a significant excess of cancer mortality" 
in EtO workers exposed to an average 6-28 ppm cver twenty years 
is contradicted by OSHA's statement that those studies showed no 
direct evidence of excess cancer at exposures over 14 ppm in 
1981 Memorandum in Support of Motion for Summary Judgment. 
Public Citizen Health Research Group v. Auchter, No. 81-2435. 


The short answer to this contention is that very different 
conclusions are needed to support a Motion for Summary Judgment 
than are needed to support a finding in the Preamble to a Final 
Standard. In the Public Citizen action, OSHA was defending its 
decision not to issue an emergency rule and accordingly read the 
record narrowly: did this record compel issuance of an emergency 
rule? What does this record definitely establish? By contrast, 
in the Preamble to the final standard, OSHA evaluated the import 
of the Hogstedt studies from a scientific, rather than legal, 
perspective. From that viewpoint, the conclusions OSHA drew 
about the documented exposures levels were reasonable on the 
available evidence. Preamble at 25740. OSHA has not 
contradicted itself. 
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Specifically, the Association argues that the Agency erred in 
crediting the opinion of one expert over another. The 


Association relies upon the fact that Dr. Yager specifically 


E 


$1 
stated that the relationship between sister chromatid 


exchanges and cancer had not been established. Brief at 


This, the Association contends, renders improper the Agency s 
reliance on Dr. Legator's testimony that "when a 
chemical...causes chromosome abnormalities ... this is a prime 
indicator of exposure to a carcinogen."  Ass'n Brief at 28-29; 
see Preamble at 25748. However, the testimony 

of these two experts is fully consistent.  OSHA found that the 
meaning of certain observable chromosomal changes, including 
sister chromatid exchanges, was simply not known, but also found 
that, overall, EtO's demonstrated mutagenicity was a suggestive 


indicator of carcinogenicity.  Preamble at 25747-48. 


31 The Association details a number of asserted flaws in both 
the Pero and the Johnson & Johnson studies.  Ass'n Brief p. 28 
n.2 The Agency considered the asserted flaws--including lack 
of statistical power due to the small size of the populations 
studied and the presence of possible confounding factors--in 
weighing the evidence. Preamble at 25746-47. However, OSHA 
also received testimony characterizing the Johnson & Johnson 
study as "one of the most well-conducted investigations in this 
area." Id. at 25747. In that commentary, Dr. Legator 
specifically emphasized that confounding factors had been 
minimized, and that the positive results observed were all the 
more remarkable because the studied population was not large. 
Id. Likewise, the Agency considered and rejected the criticism 
of commenters on the Pero study who suggested that possible 
methyl formate exposure served as a confounding factor which 
reduced the reliability of that study's results.  Preamble at 
25745. The Agency noted that Pero "demonstrated similar 
[cytogenetic] effects" in a study where methyl formate could not 
serve as a confounding factor, and therefore concluded that it 
was "unlikely" that methyl formate was responsible ‘or the 
cytogenetic results Pero observed in EtO-exposed employees. 
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opposing, construction on these 

mistaken. Additionally, OSHA's 

recently published study by the 

Policy, which observes that "assays 

chromosomal abe DNA damage 

are useful in: for potential 

supporting a judgment on the carcinogenicity of a chemical.... 
Chemical Carcinogens: Review of the Science and its Associat 


Principles, supra, Chapter 2, Section IV, Part B. 


The Association also a* zs the Agency 


exposure poses a reproductive hazard to employees 

increase the incidence of spontaneous abortions. è le at 
25754. However, the reasons the Association adduces were all 
argued to the Agency and rejected d 

proceeding. We have described the Agency's decisi 

some reliance on the Hemminki study despite its 

the Agency's resolution of the asserted reportin 

biases, supra pp. 37-38. Substantial evidence, 

Preamble, supports those conclusions, and the 

suggestion to the contrary should be rejected. 


C. The Warning Signs and Labels Requirement of the 
Standard is Reasonable on the Record. 


The Association argues that the signs and labels requirement 
in the final EtO standard constitutes an improper exercise of 
the Agency's standard-setting authority because the 


administrative record does not show that signs and labels 


containing the required language are reasonably necessary to 
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eliminete a significant risk of harm. Ass'n Brief at 55-58. 
The Act specifically authorizes requirement for sings and 
labels. "Any permanent] stcndard promulgated...shall prescribe 
the use of labels or otis: appropriate forms of warning as are 
necessary to assure ti: employees are apprised of all 
hazards..." 29 U.S.C. 655(b)(7). Moreover, the Association's 
argument misreads the legal test applicable to the individual 
provisions of a health standard. In Industrial Union Dept. v. 
American Petroleum Institute, supra, the Courtheld that the 
Secretary must show that his standard as a whole addresses and 
substantially reduces a significant risk of harm to employees 
occupationally exposed to the substance regulated. 448 U.S. at 
655-56. Each individual provision in the standard, however, 
need only be reasonably related to the purposes of the Act. 
Mourning v. Family Publications Service, Inc., 411 U.S. 356, 
369 (1973); United Steeiworkers, supra, 647 F.2d at 1237. 
Thus, the signs and labels requirement in the EtO standard need 
not in itself significantly reduce the risk of employee harm 


from EtO, but instead must contribute in a reasonable way to the 


standard's -- and the Act's -- overall purpose of protecting 


employees from significant risks of harm. 
Here, the signs and labels requirement clearly achieves that 


end, by warning employees that in dealing with EtO they are 





:4andling, and possibly inhaling, a toxic substance which could 


have serious health consequences. 





The Agency found that EtO may 
pose a serious threat of carcinogenic, mutagenic, and 


reproductive effects to exposed employees.  Preamble at 25737- 














38. Warning signs and labels serve to alert 
employees both that they are in situations where exposures might 
occur (for example, entering a maintenance or repair areas where 
exposures would not ordinarily occur) and additionally that 
exposure may have serious health consequences.  Preamble at 
25790. The use of warning signs and labels is thus appropriate 
to alert employees to both the presence and the nature of the 
potential health risk they face.>* 
LII 
THE OFFICE OF MANAGEMENT AND BUDGET'S PARTICIPATION 
IN THE SECRETARY OF LABOR'S RULEMAKING PURSUANT TO 
EXECUTIVE ORDER 12291 DOES NOT AFFECT THE VALIDITY OF THE 
SECRETARY'S DECISION TO DECLINE TO PROMULGATE A EtO STEL 
The Department of Labor submitted a draft EtO rule to the 
Office of Management and Budget, a part of the Executive Office 


of the President, for review and comment by OMB pursuant to 


delegated presidential management authority. Executive Order 


12291. 89, 3 C.E.R. 127 (February, 1981). The draft included a 


STEL. After OMB questioned, among other things, the necessity 
and appropriateness of the STEL, the Agency held additional 

rulemaking proceedings which culminated in its decision not to 
promulgate a STEL. Public Citizen appears to contend, for two 


general reasons, that this participation by OMB in the 


iie Nor are the warnings inappropriately worded. The 
Association argues that the wording adopted by the Agency would 
"create fear and anxiety" in employees' minds.  Ass'n Brief at 
58. The Agency found that "the scientific evidence...is 
sufficient to warrant a clear and strong warning...designed to 
alert workers to EtO's reproductive and carcinogenic 
effects...." Preamble at 25790. 
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rulemaking process undermines the validity of the Department of 
Labor's decision not to promulgate a STEL. 

First, Public Citizen challenges the validity of the 
Executive Order, at least as applied in this case. It is 
undisputed that the President intends that the rulemaking 


proceedings of Executive Branch agencies, including those of the 


Department of Labor, shall be guided and influenced by the 


policies outlined in his Executive Order. But Public Citizen 
contends that the Court must infer an intent by Congress that 
the Secretary of Labor, when engaged in rulemaking pursuant to 
the OSH Act, is to be independent of all executive influence or 
guidance. Public Citizen concludes that, in light of this 
implicit "mandate of Congress . . .[,] the Executive Order 
cannot provide a basis for OMB to intrude into the highly 
technical and scientific judgments Congress entrusted to the 
Secretary of Labor." Public Citizen's Brief, p. 56, 56-58. 

Public Citizen also argues that, although all relevant 
orders in this case were issued by the Secretary of Labor, "OMB 
dictated the decision to drop the STEL to [the Secretary of 
Labor]." Id., at 54. Public Citizen concludes that "the 
Secretary of Labor's abdication of his rulemaking 
responsibilities to OMB violated the . . . OSH Act." Id., at 
ad. 

As we demonstrate below, neither argument has force. 

A. Executive Order 12291, Which Required The Secretary 

Of Labor To Submit The Proposal For A STEL To The 
Office Of Management And Budget For Review And Comment, 


Is A Valid Exercise Of Executive Authoritv. 


Provisions of Executive Order 12291. 
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Executive Order 12291 is designed to improve the regulatory 
process by requiring Executive Branch agencies to be more fully 
aware of the consequences of and alternatives to their proposed 
actions. There are two principal aspects to the Order. First, 
to the extent permitted by its enabling statute, an Executive 
Branch agency's regulations must conform to the substantive 


53 


requirements set forth in the Order. The most important of 


these require an agency to maximize benefits to society and 


achieve its objectives by the least costly alternatives.?^ 


53 The Order requires Executive Branch agencies to promulgate 
their regulations in accord wich the following requirements (EO 
a4291, $2): 


(a) Administrative decisions shall be based on 
adequate information concerning the need for and 
consequences of proposed government action; 


(b) Regulatory action shall not be undertaken 
unless the poetntial benefits to society for the 
regulation outweigh the potential costs to 
society; 


(c) Regulatory objectives shall be chosen to 
maximize the net benefits to society; 


(d) Among alternative approaches to any given 
regulatory objective, the alternative involving 
the least net cost to society shall be chosen; and 


(e) Agencies shall set regulatory priorities with 
the aim of maximizing the aggregate net benefits 
to society, taking into account the condition of 
the particular industries affected by 
regulations, the condition of the national 
economy, and other regulatory actions 
contemplated for the future. 


54 In the report accompanying S. 1080, a bill proposing 
legislation identical to EO 12291 in most respects, it was noted 
that there is a "broad, basic consensus that all federal 
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Second, in order to insure that these requirements are 
complied with, agencies are subjected to the discipline of 
preparing a "Regulatory Impact Analysis" for all of their major 
rules. This analysis, which must contain a variety of 
information, is intended to allow "each proposed major rule to 
be analyzed in light of the requirements [identif:ed in 82 of 


the Order].">> 


EO 12291, §(d). Agencies must send copies of 
their regulatory impact analyses -- along with all notices of 
proposed rulemaking and all final rules -- to the Director of 


the OMB prior to the promulgation of rules. The Director is 


given authority to review these documents based on the Order's 


requirements, consult with agencies on preliminary analyses and 


notices of proposed rulemaking, and submit views on final 
analyses and final rules. Agencies must consult with OMB upon 
request and respond to the Director's views. They must also 
defer rulemaking during OMB's review and until they have 
responded to the Director's views. EO 12911 §3. However, in 
establishing this procedure, the Order males clear that it 


"shall [not] be construed as displacing tne agencies' 


e (FOOTNOTE CONTINUED) 


agencies be required to consider the consequences and 
alternatives before a issuing a major rule." S. Rep. No. 305, 
97th Cong., lst Sess., 45 (1981). And see, generally, Id., 43- 
53. DEU EE 


3a For example, section 3(d)(4) requires agencies to provide 
a "description of alternative approaches that could 
substantially achieve the same regulatory goal at a lower cost, 
together with an analysis of this potential benefit and costs 
and a brief explanation of the legal reasons why such 
alternatives, if proposed, could not be adopted." 
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responsibilities delegated by law," that is, the ultimate 


decision remains where Congress vested it, with the Agency 


heads. EO 12291, §3(£)(3). 


2. How the Executive Order was implemented by the Secretary 
and OMB in this Case. 
The Department of Labor first requested comments concerning 


a STEL in April 1983.76 Extensive rulemaking proceedings 


ensued. On June 13, 1983, near the end of the rulemaking 
process, after several weeks of informal consultation and 
discussion, a draft version of the Agency's final rule on EtO -- 


which included both a PEL and a STEL -- was formally presented 


to the OMB pursuant to EO 12291.77 On June 14, 1983, OMB 


responded that it had concluded that the rule was inconsistent 
with the requirements of the Executive Order.  OMB's criticisms 
were of three general types, the first two concerning the PEL 
and its manner of implementation, and the third concerning the 
STEL (Ex. 1562, Poa): 


In our view, OSHA's final ethylene oxide rule 
violátes in major respects the principles set 
forth [in the Executive Order]. . . . First, we 
beiieve OSHA's Regulatory Impact Analysis 
overstates the likely health benefits of the rule 


35 Rulemaking on EtO commenced in January, 1982, but without 
reference to a STEL. 47 Fed. Reg. 3566 (January 26, 1982). In 
1983, the Department of Labor requested comments on the 
following question (48 Fed. Reg. 17284 (April 21, 1983)): 


Is a short-term or ceiling exposure limit for 
EtO expsoure necessary . . . in view of recent 
information regarding increased spontaneous 
abortions and chromosome changes in workers 
exposed to EtO? 


57 See OMB Letter of June 14, 1983, £x. 162 p. 1. 
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by a large margin. Second, we believe that the 

rule, by requiring general engineering controls 

wherever "feasible" and regardless of cost, would 

needlessly prohibit more cost-effective means of 

achieving the rule's health objectives. Third, 

we believe the STEL added in the final rule is 

unsupported by any reasonable risk assessment or 

inference from the available scientific 

evidence. 58/ 
OMB, pursuant to the Order, directed the Agency "to respond as 
required by Section 3(f)(2) or Section 8(a)(2) of the Order (as 
appropriate, given whatever time is or may be made available 
under the court stipulation)." Ex. 162, p.1. 

On June 22, 1983, the Agency promulgated its final rule on 

EtO, which included a PEL of 1 ppm implemented by engineering 
controls whenever feasible, despite the OMB criticisms of this 


approach. However, the Agency did determine that the concerns 


expressed by OMB regarding the STEL warranted further 


review.?? However, the Agency did determine that the concerns 


58 The Executive Order contains both a cost-benefit 
requirement (that "the potential benefits to society for the 
regulation outweigh the potential costs to society") and a cost- 
effectiveness requirement (that the regulatory alternative 
"involving the least net cost to society shall be chosen"). EO 
12291 §§2(b), (d). But, while OMB's letter contains criticisms 
going to the rule's cost-effectiveness, there are no comments 
contending that the rule's benefits do not outweigh its costs. 


This is consistent with the Supreme Court's holding that the 
OSH Act "plac{es] the 'benefit' of worker health above all other 
considerations save those making attainment of this benefit 
unachievable." American Textile Manufacturers Institute v. 
Donovan, 452 U.S. 490, 509 (1981). Petitioner's contrary 
characterizations of the OMB letter (Brief, 59) are not accurate. 


33 The ordinary procedures of the Executive Order, which 
require an agency to "refrain from publishing its final : 
rule until the agency has responded to the Director's views," do 
not apply if they "would conflict with deadlines imposed by 

( CONTINUED) 
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expressed by OMB regarding the STEL warranted further review. 
Accordingly, the Agency reserved decision upon issuing a STEL, 
and called for further public comment regarding the need, 
appropriateness, and feasibility of a sTEL. °° 
After six months of peer review and public comment -- which 
the Agency found "particularly helpfui in elucidating and 
explaining concepts which the Agency had not evaluated in depth 


in developing the June 22 final rule, but which are of 


considerable importance in the final determination of the STEL 


issues" -- the Agency determined that "adopt.:^n of a STEL for 


39 (FOOTNOTE CONTINUED) 


judicial order . . . ." EO 12291 $8(a)(2). Because the 
agency was here under court order to issue the standard, it was 
not required to delay promulgation of the PEL despite OMB's 
objections. However, the agency took the position that the 
court order did not prohibit its further consideration of the 
STEL once a final standard had been issued. 


60 At 49 Fed. Reg. 36660, the agency noted that, largely as a 
result of OMB's comments, "the following issues merit more 
deliberate review: 


Quantification of the risk avoided by issuance of 
the STEL, in light of the requirement of the new 
standard to meet a 1 ppm PEL. 


The need for a STEL given current exposures and 
the 1 ppm PEL of the new standard. 


The appropriateness of relying on studies by 
Hemminki, Yager, and Johnson & Johnson as partial 
supoort for the issuance of a STEL. 


A decision by the [American Conference of 
Governmental Industrial Hygienists] not to 
recommend a STEL for EtO; and 

The economic and technical feasibility of a STEL 
without the use of respirators." 
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EtO is not warranted by the available health evidence." 50 
Fed. Reg. 65. The Agency relied substantially on the lack of 
evidence of any dose-rate response; however, the Agency noted 
that it had "asked that NIOSH fund . . . [studies to determine] 
whether a dose-rate relationship can be established for EtO. 
Id. 

Since the Agency's ultimate judgment coincided with OMB's 
comments, no agency response under the provisions of the 
Executive Order to OMB's comments was required. 


3. Validity of the Executive Order. 


a. The President Has Authority To Issue Executive 
Order 12291 Under The Constitution. 

The President's authority to issue EO 12291, insofar as it 
directs Executive Branch agencies to conform their regulations 
to the broad policies outlined in the Order, derives from his 
constitutional power to "take Care that the Laws be faithfully 
executed." U.S. Const., Art. II, $83. This provision authorizes 
the head of the Executive Branch to "supervise and guide" 
Executive Branch officers in "their construction of the statutes 
under which they act in order to secure that unitary and uniform 
execution of the laws which Article II of the Constitution 
evidently contemplated in vesting general executive power in the 
President alone." Myers v. United States, 272 U.S. 52, 135 


(1926). 


The supervisory authority recognized in Myers is based on 


the distinctive constitutional role of the President. The "take 


Care" clause charges the President with the function of 








coordinating the execution cf many statutes 


61 ue n i 
"Unlike an administrative commission 


simultaneously: 
confined to the enforcement of the statute under which it was 
created . . . the President is a constitutional officer charged 


with taking care that a 'mass of legislation' be executed." 


Youngstown Sheet & Tube Co. v. Sawyer, 343 U.S. 579, 702 
2 


(1952)(Vinson, C.J., dissenting).? 


The President's Order 
fulfills this Constitutional responsibility by promotirgj a 
coordinated system of regulation and ensuring a measure of 


uniformity in the interpretation and execution of a number of 


diverse statutes.9? This Court has recently noted that 


without such guidance, confusion and inconsistency would result 
as "single mission agencies" interpreted open-ended statutes in 
differing ways (Sierra Club v. Costle, 657 F.2d 298, 406 

(D.C. Cir. 19811): 


The authority of the President to control and 
supervise executive policymaking is derived from 
the Constitution; the desirabliity of such 


61 As the only elected official with a national constitutency, 
the President is uniquely situated to design and execute such 
initiatives in a manner responsive to the will of the public as 
a whole. See Bruff, Presidential Power and Administrative 
Rulemaking, 88 Yale L.J. 451, 461-62 (1979). 


62 The Order's directive to agencies to prepare regulatory 
impact analyses on particular topics is also authorized by the 
Constitution's provision that the President may "require the 
Opinion, in writing, of the principal Officer in each of the 
executive Departments, upon any Subject relating to the Duties 
of their respective Offices.” U.S. Const., Art. II, $2. 


63 Of course, the President's constitutional authority does 

not enlarge the scope of the powers which Congress has delegated 
to an agency, and he may not therefore direct agencies to ignore 
or transgress the boundaries which Congress has set upon their 


powers. Youngstown Sheet & Tube Co. v. Sawyer, supra. 





control is demonstrable from the practical 
realities of administrative rulemaking. 
Regulations . . . demand a careful weighing [of 
competing policy considerations]. . . . Our form 
of government simply could not function 
effectively or rationally if key executive 
policymakers were isolated from each other and 
from the Chief Executive. Single mission 
agencies do not always have the answers to 
complex regulatory problems. An overworked 
administrator exposed on a 24-hour basis to a 
dedicated but zealous staff needs to know the 
arguments and ideas of policymakers in other 
agencies as well as in the White House. 


The President Has Implied Authority Under The 
OSH Act To Issue Executive Order 12291. ii 


Authority to promulgate regulations under the OSH Act lies 


with the Secretary of Labor. Given the constitutionally based 


relationship which exists between the Secretary of Labor and the 


President, Congress, by giving this authority to the Secretary, 
must have intended it to be exercised under the President's 
supervisory powers. 

The Secretary of Labor is, of course, a member of the 
President's Cabinet. He is appointed by the President, and, as 
such, is subject to removal at the President's discretion. 29 
U.S.C. 551,94 His dismissal need not be based upon cause; 
indeed, "where purely Executive Branch officials are involved, 
Congress cannot even limit the removal power." Kalaris v. 
Donovan, 697 F.2d 376, 389 n. 54 (D.C. Cir. 1983). Accord, 
Myers v. United States, 272 U.S. 52 (1926); Humphrey's 


Executor v. U.S., 295 U.S. 602 (1935). Thus, the President 


64 "The Secretary of Labor['s] . . . tenure shall be like 
that of the heads of the other executive departments." 29 
B.C. 391. 
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may dismiss a Cabinet official for failing to perform his duties 
in a manner consistent with the President's directives. For 
example, this Court, in upholding the President's Executive 
Order directing a freeze on hiring by Executive Branch agencies, 
noted (N.T.E.U. v. Reagan, 663 F.2d 239, 247 (D.C. Cir. 

1981): 


[A]n appointment authorized to be made by the 
Secretary of Defense and, in fact, made by the 
Secretary of Defense, cannot be revoked by the 


President. The President can, of course, order 


the Secretary of Defense to revoke the 


appointment, and can fire the Secretary of 
Defense if he refuses to revoke it, but the 


President cannot revoke the appointment himself. 

. Similarly, the Office of Management and the 
Budget . . . can only act through those with 
actual appointment authority. [Emphasis 
supplied. ] 


This constitutionally based power of removal possessed by 
President is -- and is intended to be -- a means by which the 
President, as head of the Executive Branch, can insure that his 


directives are followed by the other officials in that Branch: 


"To insure the President's control and supervision over the 


Executive Branch, the Constitution -- and its judicial gloss -- 
vests him with the powers of appointment and removal . . . ." 
Sierra Club v. Costle, supra, 697 F.2d at 405. 

In the face of statutory silence, it must be assumed as a 
principle of statutory construction that Congress, by assigning 
duties to a member of the Executive Branch subject to the 
President's powers of removal, intended these duties to be 
discharged pursuant to the President's supervisory authority. 
This common sense principle was the basis for this Court's 


recent decision in Kalaris v. Donovan, supra, 697 F.2d 376. 





Kalaris involved the question of whether, in the face of 
statutory silence, the members of the Benefits Review Board were 
subject to removal -- and therefore influence -- by the 
Executive. The Board is a quasi-judicial tribunal, organized 
within the Department of Labor, to hear appeals from the 
decisions of administrative law judges in workers' compensation 


cases. In assessing Congress's intent in Kalaris, this Court 


found it significant that the Benefíts Review Board, unlike 


agencies intended to function independently of the President, 
was established within the Executive Branch. The Court noted 
(Kalaris v. Donovan, supra, 697 F.2d at 395): 

[BJoth the [Federal Trade Commission] and the 

[War Claims Commission] were placed outside 

the Executive Branch, as separate, 


independent tribunals. The Board, by 
contrast, was placed "within the Department 


' 1," 


of Labor," as an "internal" administrative 
appellate review board 


although this removal power permitted t) Executive 
ce claims decisions outside the adjudicatory process 

through replacement o he entire d c] t found this 
intent o ] fithin the 
of Labor. 

Similarly, Congress has here 
making, Executive Branch official who serves 
pleasure. Normally, this officer is subject 


the President in the discharge of his duties. 


6 cr. n . Bu 7 U.S. 347, 367 | 


Amendmen n ibit "patronage dismissa 





Congress's silence, it must be presumed that the normal 


66 
situation was intended 


Accordingly, it is evident that the Executive Order is valid 


as applied to rulemaking under the OSH Act. The President s 


a7 


o/ " 
supervisory authority under the Act is broad and the 


provisions of the Executive Order (and the facts of this case) 
do not approach its limits. 

The Order merely delineates the President's broad policy 
objectives and directs his subordinates to follow them. A 
limited degree of the President's authority is delegated to OMB 
in order to implement the Order, but OMB's authority is clearly 


circumscribed.  OMB's authority to sstablish procedures to 


£ 
65 (FOOTNOTE CONTINUED) 


policymaking positions" in order to achieve the "end that 

representative government not be undercut by tac’ obstructing 

the implementation of policies of the new adminis! tion, 

policies presumably sancticned by the electorate.' 

66 D, B ("14 H + 1 7] m 9 * į . 

Cf. Sierra Club v. Costle, supra, 657 F.2d at 405: 

[I]t is hard to believe Congress was unaware that 
intra-executive meetings . . . would occur 
throughout the rulemaking process. We assume, 
therefore, that unless expressly forbidden by 
Congress, such intra-execut.ve contacts may take 
place, both during and after the public comment 
period. 


"Laws are often passed with specific provision for the 
adoption of regulations by a department or bureau 
head 
official thus empowered 
President must consider and supervise in his a- 
dministrative control. Finding such officers to be 
negligent and inefficient, the President should have 
the power to remove them." [Emphasis supplied.] 
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implement the order is limited to those "permitted by law." 
Id., 86(a). And review and comment by the OMB of an agency's 
rules is simply that -- review and comment. The OMB has no 
authority to direct an agency to do anyt-ing, with the exception 
that, when permitted by law, OMB may require an agency to delay 
rulemaking until OMB review is concluded and until the agency 
has responded to OMB's views; and the subsection of the Order 
which grants OMB this particular authority stresses that the 
Order does not “displac[e] the agencies' responsibilities 
delegated by law." Id., 83(f)(3). Thus, the Order's means of 
"improving the internal management of the Federal government" 
are consistent with tradition, solicitous of the powers of the 
legislative and judicial branches, and well within the very 
broad limits of the President's power to supervise his 
subordinates in the Executive Branch. 

(iv). Public Citizen argues for a contrary construction cf 
the OSH Act. It argues that the Congress implicitly intended 
the Secretary of Labor, a Cabinet official, to be independent of 
the President in his implementation of the OSH Act and that the 
Executive Order's provisions thus violate the Act and infect the 


rulemaking. °° 


58 Public Citizen also argues that the Executive Order 

violates the OSH Act's record provisions (29 U.S.C 655(e)), the 
Agency's rules granting hearings on objections when requested 
(29 C.P.R. 1911.15), and constitutional due process for allowing 
OMB to enter "the rulemaking process literally at the last 
minute." Brief, 55. 


But OMB's comments were on the record, no requests for a 
( CONTINUED) 
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Public Citizen relies upon dicta in Myers to the effect that 
Congress may constitutionally conclude that some statutory 
responsibilities are "so peculiarly and specifically committed 
to the discretion of a particular officer" that they should be 
carried out without the President's revision. See Myers v. 
United States, supra, at 135. It then argues that in 
implementing the OSH Act, the Secretary of Labor "would be 
called upon to make technical judgments 'on the frontiers of 
scientific knowledge.'"  Contending that the President or his 
staff "have little or no specialized scientific training," 
Public Citizen concludes that "there can be no serious 


contention that Congress intended [the President] to play any 


169 


role in [the Secretary of Labor's rulemaking]. Brief, 57, 


58. 


But the Myers dicta has no application to this case. 


as (FOOTNOTE CONTINUED) 


hearing on an objection was made pursuant to 29 C.F.R. 1911.15 
by anyone, and this Court has already held that, at least in the 
absence of intra-executive branch contact serving as a conduit 
for non-governmental views, intra-executive branch contacts may 
occur after the public comment period and need not be entered on 
the docket. Sierra Club v. Costle, supra, 657 F.2d at 4 

And the "conduit" issue is not raised in this case. To the 
contrary, Public Citizen argues that OMB did no more that 
"parrot[] industry concerns" which had already been entered in 
the record. Brief, 54 n. 14, 55. 


ie This is plainly wrong. See, e.g., S. Rep. No. 305, supra 
note 100, p. 43, where the Senate noted that the "Reagan 
Administration, building on this foundation [i.e., developed by 
preceding administrations] of economic expertise and analytical 
Skill both at the agencies and within the Executive Office of 
the President, has launched . . . Executive Order 12291 
intended to improve ayea:cy decision- -making through reliance on 
the regulatory analysis process à 
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Whatever the limits on the authority of the President to direct 
the exercise of his subordinate's discretion, the Executive 
Order does not displace the Secretary of Labor's authority, nor 
has his decision been revised: OMB performs only a "review and 
comment" role, and in this case the Secretary made all 
decisions. And if Public Citizen is relying on Myers for the 
proposition that, under the Constitution, the President may not - 
- as this Executive Order does -- seek to influence his 
subordinates "implementing technical and scientific" statutes 
to conform to certain substantive requirements, it is 

mistaken. The only decisions about which Myers suggests 
Presidential influence would be inappropriate are "duties of a 


quasi-judicial character." Myers v. United States, supra, 272 


U.S. at gp Moreover, Myers expressly contemplates the 


President "must consider and supervise" the "adoption of 
regulations [implementing statutes]." Myers v. United 
States, supra, 272 U.S. at 135. : 

Thus, Public Citizen's entire argument here reduces to its 
contention -- unsupported by statutory language or legislative 
history -- that when the subject matter of proposed regulation 
by an agency involves technical, "scientific" judgments, 
Presidential guidance and influence is so inappropriate that 
Congress must be presumed to have forbidden it. But this Court 


has squarely rejected such reasoning; indeed, in the context of 


70 And even these duties, when assigned to members of an 
Executive Department, can be and are subject to Presidential 
control. Kalaris v. Donovan, supra, 679 F.2d 376. 
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the Environmental Protection Agency's Clean Air Act Standards 
setting new pollution controls for coal-fired electric power 
plants -- a subject plainly as complex as that under 
consideration in this case -- it was noted that: "The court 
recognizes the basic need of the President and his White House 
staff to monitcr the consistency of executive agency regulations 
with Administration policy." Sierra Club v. Costle, supra, 

657 F.2d at 405. 

Moreover, Public Citizen's interpretation of the OSH Act, by 
making a Cabinet-level, Executive Branch officer independent of 
the President in the exercise of his duties, would raise 
fundamental separation of powers questions under Articles I and 


II of the Constitution. If Congress has this power, it has the 


power to destroy the Presidency (7 Op. Att'y Gen. 455, 470 


(1855)): 


[If] an executive act is, by law, required to be 
performed by a given Head of Department . . . the 
general rule [is] . . . that the Head of 
Department is subject to the direction of the 
President. I hold that no Head of Department can 
lawfully perform an official act against the will 
of the President; and that will is by the 
Constitution to govern the performance of all 
such acts. If it were not thus. Congress might 
by statute so divide and transfer the executive 
power as utterly to subvert the Government, like 
that of Venice or Great Britain, with a nominal 
executive chief utterly powerless. [Emphasis in 
original.] 


See also, Sierra Club v. Costle, supra, 657 F.2d at 405. 
Faced with such serious questions, especially in 
circumstances where the legislative history gives not the 
slightest indication that Congress intended to provoke a 


constitutional challenge, a sound respect for the principles of 
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judicial restraint requires a court to avoid the constitutional 


issue when "a construction of the statute is fairly possible by 


which the [constitutional] question may be decided." United 
States v. Ihirty-Seven Photographs, 402 U.S. 363, 369 

(1971). Thus, the OSH Act should not be read to preclude OMB 
review of proposed regulations pursuant to EO 12291. 


B. OMB Did Not Dictate The Secretary Of Labor's 
Decision. 


it is undisputed that all relevant orders in this case were 
issued over the signature of the Secretary of Labor's delagate, 
the Assistant Secretary of Labor for Occupational Safety and 
Health. But Public Citizen variously characterizes OMB as 
having "dictated the decision" to the Secretary or exercised 
"what amounts to a veto-power"; on the other hand, it is alleged 
that the Secretary of Labor succombed to "pressure from OMB" or 
that he "ceded his ruleihaking responsibility to.OMB." Brief, 
po. 54, 55, 60, 51. 

Stripped of its pejorative charactg@rizations, Public 
Citizen's argument appears to be that: (1) the Secretary had 
come to a final decision to issue a STEL on June 14th; (2) he 
reversed this decision overnight upon receiving OMB's criticism 
of the decision; and (3) the Secretary's reversal of policy was 
so abrupt and so inconsistent with his prior decision that it 
could not have been reasoned but must be attributed to the 
President's will having overborne that of the Secretary. Public 
Citizen asserts that this violates the OSH Act and invalidates 
the rulemaking. 


Only the most unusual circumstances would permit the Court 
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to take the excraordinary step of inquiring into the Secretary's 
mental processes to determine how he arrived at the reasons, 
elaborately presented in the rulemaking record, issued in 
support of the decision not to issue a STEL. See United 
Steelworkers, supra, 647 F.2d at 1217. And, in addition, as 
* noted earlier, whether the Congress could limit the ability of 
the President to direct the actions of his Cabinet officials is 
a question raising serious separation of powers issues. 
However, it is not necessary for the Court to reach such 
Jn questions here, since it is so clear that Public Citizen has 
mischaracterized the events in this case. For (1) the Secretary 
had not come to a final decision on the STEL; (2) the decision 
not to issue a STEL, far from being precipitous, was the product 
of six months of extended rulemaking devoted exclusively to tnis 
subject; (3) the record demonstrates the Secretary did not 
abdicate his judgment to OMB; and (4) the decision not to issue 
a STEL did not constitute a reversal of policy or finding of 
fact by the Secretery. 


^ 


l. The Secretary Had Not Come To A Final Decision 
On The Issuance Of A STEL. 


The sole basis for Public Citizen's assertion that the June 
14th document prepared by OSHA staff personnel (which included a 
STEL for EtO) represents a final decision is that "[g]iven the 
timing, 1 it is apparent that both the Assistant Secretary of 


a Labor for Occupational Safety and Health and the Secretary of 


The Secretary was under a judicially imposed deadline to 
nulgate an EtO standard by June 15, the following day. 
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Labor had signed-off on the document, although it had not been 
released to the public." Brief, p. 15. The inference, however, 
is neither logical or accurate. 

First, although the regulation was due to be issued the 
following day, it does not follow that a final decision had been 
reached the preceding day; indeed, since the regulation had been 
sent to OMB for review and comment on June 14th, pursuant to the 
Executive Order, the logical implication is that it was at best 


provisionally final -- as the Order contemplates -- pending 


receipt of OMB's comments, and thus not signed. 


But, in any event, the inference is incorrect. The 
government represents that the June 14th draft which proposed a 
STEL was never signed by the Secretary or his delegate.'/? 


2. The Secretary's Decision Not To Issue A STEL 
Was Not Precipitous. 


The principal premise upon which Public Citizen relies is 
the claim that the Secretary's decision not to issue a STEL was 
in effect taken overnight without consideration. This is a 
misrepresentation. 


What the Secretary did in response to OMB's comments was 


72 Indeed, the copy of this document introduced by Public 
Citizen into the record in the district court bears, on each 
page, the notation that: 


This draft is not final and bears no official 
endorsement. It should not be reproduced [nor] 
reported upon as official OSHA policy. 


See attachment B to Public Citizen's Motion For An Order 
Directing Defendants To Issue Immediately A Completed Fial 
Standard Governing Worker Exposure To Ethylene Oxide. 
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precisely what the Executive Order called for.  OMB had stated 
that it did not regard the STEL to comply with the policies set 
forth in the Order. It directed Labor to respond on the record 
to these comments on the record and, as the Executive Order 
provides, to defer issuing the final rule until it had 
soresponded, insofar as permitted by law. The Secretary agreed 
that the OMB had raised legitimate concerns about the record 
regarding the STEL. And, in order to make a reasoned and 
deliberate response to OMB's comments, the Secretary called for 


additional comments and peer review. Only after this extended 


consideration did the Secretary determine that there was 


insufficient evidence to support a STEL. Accordingly, the 
Secretary's response to OMB's comments was, contrary to Public 


Citizen's characterizations, deliberate and measured. 


The Secretary of Labor Demonstrated On The Record 
That He Did Not Abdicate His Judgment To OMB. 


It suffices to point out that OMB's criticisms of the STEL 
were only a portion of its comments.  OMB made general 
criticisms of the PEL and of the Secretary's reliance on 
engineering techniques to achieve the standard. While the 
Secretary came to agree with OMB regarding the STEL, it did not 
accept OMB's comments regarding the PEL and it fully retained 
the rules' reliance on engineering techniques. This 
demonstrates that the Secretary did abdicate his judgment to OMB 
and to "inquire further would be to probe impermissibly in the 
mental processes by which [the Secretary made his] decision." 


United Steelworkers, supra, 647 F.2d at 1217. 
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4. The Secretary's Decision Not To Issue A STEL 
Did Not Involve A Reversal Of Policy Or Of A 


Factual Finding. 


Finally, Public Citizen's argument also depends upon its 


assertion that the Secretary's December 1984 decision not to 
issue a STEL was based upon a reversal by the Agency of policy 
and factual findings. > This is incorrect. The December 
decision rested upon an additional finding, on a matter 
previously unconsidered by the Agency; and, as well, the record 
of the Agency's rulemaking in this and similar proceedings 
confirms that no policies have been reversed. 

(a). No Findings of Fact Were Reversed. 

In its December 1984 statement, the Agency reaffirmed its 
finding that EtO constitutes a health risk to exposed workers. 
Supp. at 77. However, the Agency added to the record a new 
finding, based on a consideration that "the Agency had not 
previously addressed . . . in depth, and has since determined 
[to be] . . . particularly important.” Supp. at 73. In light 
of substantial commentary that only a demonstrated dose-rate 
response would warrant issuance of a STEL (Supp. 66-69), the 
Agency found that a STEL was not justified because the record 


could not substantiate a link between the insensity of the 


73 These reversals constitute, according to Public Citizen, 
"danger signals" which should lead the Court to widen its scope 
of review. But since there are no such "reversals" in the 
Secretary's rulemaking, there is no basis to depart from the 
traditional scope of review appropriate to the Agency's 
rulemaking. 
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exposure and the health effects observed in response. 


The Agency did not reach any conclusion in the December 
Statement that was inconsistent with the material deleted from 
the Preamble in June 1984. The observations quoted by Public 
Citizen (Brief, 18-19) were properly deleted from the June 15 
Preamble because they remained the subject of a continuing 
rulemaking. The December Statement does not conflict with the 
deleted observations: the Agency recognized that health effects 
following upon short term exposures have been observed. The 
crucial point, however, is that no dose rate response has been 
observed, and nothing in the material deleted from the June 15 
Preamble stated to the contrary. 


(b) The Agency's decision against issuance of a STEL 
was not a reversal of policy. 


Nor did this decision constitute, as Public Citizen 
suggests, a deviation from a well-established pattern of 
including STELs in health standards. 

In the two cases Public Citizen cites, the Agency found in 
the acrylonitrile standard that a STEL was needed to protect 
against "[t]he high acute toxicity of an [acrylonitrile], 
combined with unknown chronic effects of short term high 
exposures . . . ." 43 Fed. Reg. 45775 (Oct. 3, 1978). In the 
vinyl chloride standard, OSHA imposed a STEL "in order to 


prevent . . . unacceptable high excursions." 39 Fed. Reg. 35892 


74 The Agency was also influenced by the consideration that 
short term exposure will necessarily be substantially controlled 
as a matter of compliance strategy under the TWA. 
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(Oct. 4, 1974). The Agency did not explain why it considered 
excursions above 5 ppm unacceptable. ^? 
By contrast, in recent years the Agency has issued standards 
regulating toxic substances, including benzene (which, like EtO 
the Agency found to pose a leukemogenic threat to exposed 
workers), without including a short-term limit. See, e.g., 
cotton dust, 29 C.F.R. 1910.1043; lead, 29 C.F.R. 1910.102; 
benzene, 432 Fed. Reg. 5918 (29 C.F.R. 1910.1029, 1978), vacated 
on other grounds, IUD v. API, supra; arsenic, 29 C.F.R. 
1910.1018. Where the Agency quantified risks in these 


standards, it found that a substantial health risk persisted at 


the PEL adopted.  Arsenic, 48 Fed. Reg. 1864 (Jan. 14, 1983) 


(Supplemental Statement) (significant risk persisted at the TWA 
adopted); lead, 46 Fed. Reg. 6134 (Jan. 21, 1981) (Supplemental 
Statement). Thus, it would have been a departure from Agency 


policy if the Agency had chosen to include a short term limit 


75 The Agency's entire discussion of the imposition of a STEL 
consisted of one paragraph: 


In addition to the TWA requirement, we have 
established a 5 ppm ceiling (averaged over a 15 
minute period) in order to prevent exposure of 
employees to unacceptable high excursions. From 
an operation standpoint, this ceiling level is 
realistic because minor excursions up to the 
ceiling are likely to occur on a regular basis. 


39 Fed. Reg. 35892. The vinyl chloride standard was not 
judicially reviewed. It should be noted, also, that the 
Agency's rulemaking procedures have become substantially more 
sophisticated in the years since the vinyl chloride standard was 
issued. Thus, the Preamble to the entire final vinyl chloride 
standard occupied only six pages of the Federal Register. 39 
Fed. Reg. 35890-95. 
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solely on the grounds that the TWA did not reduce the risk to 
the level of insignificance. Once it was convinced that the 


health evidence concerning non-carcinogenic effects was not 


strong enough to warrant the short term limit, the Agency chose 


as a policy matter -- a choice consistent with its prior 
issuance of toxic substance standards -- not to include a short 
term mit as a provision of the standard. 
CONCLUSION 
For the foregoing reasons, the petitions for review should 


be denied. 
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